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Sunspot Cycle 23 Begins (‘ 


stronomers at the California 
Atte of Technology say 

they have identified the first 
new sunspot in the next sunspot cy- 
cle. Scientists at Caltech’s Big Bear 
Solar Observatory in Big Bear City, 
California, photographed the spot on 
August 12. “This makes us happy,” 
said Hal Zirin, professor of astro- 
physics at Caltech and director of the 
Big Bear facility. “The sun is a lot 
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more interesting to study when 
things are going on.” Early in the 11- 
year sunspot cycle, sunspots appear 
rarely and at relatively high solar lati- 
tudes around 30 to 35 degrees, then 
increase in frequency and appear at 
lower latitudes until they reach 
sunspot maximum, Caltech said. Af- 
ter this peak in activity, the number 
of sunspots slowly declines, and they 
appear ever closer to the sun’s equa- 


Cub Scouts Participate 


Cub Scouts John Hixson and Anthony Berning making a contact 
from KCQ@WL (OH) with KC4MAI in Gary (VA) during the 
Boy Scout Jamboree On The Air. 
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tor until they reach a relatively quiet 
phase called sunspot minimum. 

The sun has been in a quiet period 
through much of 1994 and this year, 
with a few spots showing up near the 
equator. The new sunspot found on 
August 12 appeared at a solar lati- 
tude of 21 degrees, and its magnetic 
polarity is opposite to that seen over 
the last decade, a key to identifying it 
as “the manifestation” of the start of 
a new cycle, Caltech said. 

Scientists at Caltech said they ex- 
pected an early beginning to Cycle 
23, but not this early. “Sunspots in 
the new cycle should rapidly become 
more common and reach a high level 
of activity in 1998 or 1999,” Caltech 
said. —ARRL Special Bulletin 46 


INTERNATIONAL LICENSE 
UPDATE 


The Federal Communications 
Commission has assigned RM-8677 
to an ARRL petition for rule making 
to implement U.S. participation in an 
International Amateur Radio Permit. 
A permit covering countries in the 
Western Hemisphere. 

As previously reported, such a per- 
mit will allow temporary operation in 
any other country in the Americas 
that has signed the agreement. The 
only other requirement being that a 
person has to be a licensed ham in 
his or her home country. 

The comment cutoff deadline on 
this matter is August 3lst and the 
reply comment deadline is set for 
September 30th. 
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ASTRON POWER SUPPLIES 


e HEAVY DUTY ¢ HIGH QUALITY © RUGGED ¢ RELIABLE 


MODEL RM-35M 


MODEL RS-7A 


MODEL VS-35M 


MODEL RS-12S 


SPECIAL FEATURES 


e SOLID STATE ELECTRONICALLY REGULATED 

e FOLD-BACK CURRENT LIMITING Protects Power Supply 
from excessive current & continuous shorted output 

e CROWBAR OVER VOLTAGE PROTECTION on all Models 
except RS-3A, RS-4A, RS-5A, RS-4L, RS-5L 
MAINTAIN REGULATION & LOW RIPPLE at low line input 
Voltage 
HEAVY DUTY HEAT SINK ¢ CHASSIS MOUNT FUSE 
THREE CONDUCTOR POWER CORD except for RS-3A 
ONE YEAR WARRANTY @ MADE IN U.S.A. 


LOW PROFILE POWER SUPPLY 


Colors Continuous 
MODEL Gray Black Duty {Amps} 
SL-11A e 
SL-11R e 
SL-11S e 
SL-11R-RA e 


S* 
(Amps) Hx Wx 


PERFORMANCE SPECIFICATIONS 


© INPUT VOLTAGE: 105-125 VAC 

e OUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 
(Internally Adjustable: 11-15 VDC) 

e RIPPLE Less than 5mv peak to peak (full load & 
low line) 

e All units available in 220 VAC input voltage 
(except for SL-11A) 


Size (IN Shippin 
b Welbs] 
25% x 75s x 9% 12 
2% x7 x 9% 
25s x 75 x 9% 
434x7 x9% 


POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE 


Continuous 
MODEL Duty (Amps) 
RS-4L 3 
RS-5L 


19” RACK MOUNT POWER SUPPLIES 
Continuous 

MODEL Duty (Amps) 

RM-12A 9 

RM-35A 

RM-50A 

RM-60A 

Separate Volt and Amp Meters 

RM-12M 

RM-35M 

RM-50M 

RM-60M 


Colors Continuous 
Gray —_ Black Duty (Amps) 
° 2.5 


Continuous 
MODEL Duty (Amps) 
Switchable volt and Amp meter 
RS-12M 


Separate volt and Amp meters 
RS-20M 
RS-35M 
RS-50M 
RS-70M 


ICcS* Size (IN) 
(Amps) Hx Wx 


Shippin 
Wt. (Ibs. 
3% x BY x 71% 6 
Sip x Be x 7% 7 


Size (IN) snipnin 
HxWx0O Wt. [ bs] 
5% x 19 x 8% 16 
5% x 19 x 12% 38 
5M x 19 x 12% 50 
7x 19x 12% 


5% x 19x 8% 
5M x 19 x 12% 
5% x 19 x 12% 
7x19 x 12% 


Size (IN) 
HxWxD 
3x 4% x 5% 
3% xX 642 x 9 
342 x 6% X 7% 
334 X 612 x 9 
4x 7% X 10% 
4x 7% x 10% 
42x8x9 
4X 7% x 10% 
5x9x 10% 
Sx 11 
6 X 13% x 11 
6 #13 x 12% 
Size (IN) Shipping 
HxWxD Wt. (Ibs.) 


Shipping 
Wt. (Ibs.) 
4 


4%x8x9 


5x9 x 10% 

5x 11x 11 

6 x 13% x 11 
6 x 13% x 12% 


Separate Volt and Amp Meters © Output Voltage adjustable from 2-15 volts © Current limit adjustable from 1.5 amps 


to Full Load 
Continuous 
MODEL Duty (Amps) 
@13.8VDC @10VDC @5VDC 
VS-12M 
VS-20M 
VS-35M 
VS-50M 
VS-70M 
Variable rack mount power supplies 
VRM-35M 25 
VRM-50M 37 


Built in speaker Colors Continuous 


MODEL Gray Black Duty (Amps) 

RS-7S ° ° 5 

RS-10S ° ° 

RS-12S ° ° 
a) 


RS-20S 9 
SL-11$ 


*|CS—Intermittent Communication Service (50% Duty Cycle 5min. on 5 min. off) 


Ics* Size (IN) 


Shipping 
HxWxD 


Wt. (Ibs.) 


4% x8x9 
5x 9x 10% 
5x 11x 11 
6 x 138% x 11 
6x131/,x 121/, 


5% X 19 x 12% 
5% X 19 x 12% 


Size (IN) 
HxWxD 
4X 72 x 10% 
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4%2x8x9 
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Since Radio Fun is being sent to 
_both regular subscribers and to new 
licensees, if you’re. a new ham, let 
me welcome you to what can be the 
love of your life. I got hooked almost 
60 years ago and I’m still hooked. 
Since amateur radio:is a whole 
_bunch of hobbies, I recently made a 


list of every aspect that I could’ 


think of. I listed 53 branches of the 
hobby that [ve been involved with, 
plus 20 more that I still have wait- 
ing for me. Somebody ought to offer 
a certificate. 

No, I'm not monomaniacal about 
hamming. I have plenty of other in- 
terests. Tons. If you’ve read my edi- 
torials in my magazines down 
through the years you already know 
about some of my other interests. 
This is magazine number 28 that 
I've started, so I’ve written well over 


1,000 editorials down through the © 


years. If you’ve attended any of my 
talks, you know I’m enthusiastic 
about helping to solve some of our 
more serious political and social 
problems such as the lost drug war, 
crime, the ridiculous cost of our 
prison system, our terrible school 
system, and about ways to improve 


health care while cutting costs, and ~ 


_ stuff like that. i 
I also love to travel, cook, scuba 
dive, and ski. . . and am into music 
big time. 


I’m not into honors and titles, so I 
won't list any of that stuff. My ideas 
have to stand on their own, without 

a Ph.D. or other support. 

_ My purpose in publishing Radio 
Fun is to do my best to get you in- 
terested in having a ball with this 
fabulous hobby. I'll be disappointed 
if you settle for talking about not 
much over some local repeater as 
the beginning and end of hamming. 
I want to get you up to at least an 
Advanced license so you can work 


the whole world. I also want to get’ 


you at least to try packet, slow- 
scan, ham-TV, and to build a few 
kits. Then I want to keep after you 
until you start going on some DXpe- 
ditions. 

Yes, the code is a royal pain, but 


if you go about it the right way it’s a 
snap. You can learn to copy 20 
wpm from scratch in a few days. Or 
you can go the old route and spend 
agonizing months. 

There’s more. I need your help in 
getting more youngsters into the 
hobby. Thus I need you to brush up 
on your speaking techniques and 
get around to your local schools 
and give pep talks about how much 
fun hamming can be. We need to 
“poison” those little minds with an 
electronic bias. We need to foster 
radio clubs in our schools. Thou- 
sands of them. 


“My purpose in 
publishing Radio Fun 
is to do my best to get 

you interested in 
having a ball with this 
fabulous hobby.” 


I don’t have a lot of space in Ra- 
dio Fun to write at my usual length; 
so youre going to have to get 73 to 
get my longer editorials, where I go 
on at length about new technologies 
such as cold fusion. I also discuss 
interesting books I’ve read recently 
that you ought to know about. 
Sure, ham radio is fun, but it isn’t 
everything. I also write quite a bit 
about health care and medical al- 
ternatives to the usual drug and cut 
approach. 

For instance, I wrote over a year 
ago in 73 about a very simple gad- 
get any ham could build in minutes 
that is being used to cure AIDS. It’s 
worked for hundreds of otherwise 
doomed people, with no failures I’ve 
yet heard about. Further, it appears 
that it may also be effective for can- 
cer and even trigger weight loss for 
the obese. Several entrepreneurs 
are building these gadgets for 
around $10 and selling ’em for a 
$100 as fast.as they can make 
them. People don’t think much 
about health until they get sick, 
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and then they'll spend whatever it 
takes. 

Most of us are busy slowly poi- 
soning ourselves every day, not 
worrying about the future when the 
chickens come to roost. We do it 
with cigarettes, drugs, alcohol, food 
additives, Big Macs & fries, Danish 
& coffee, Aspartame, fluoride, chlo- 
rine, dental amalgam fillings, root 
canals, and so on. We do it with 
long-term exposure to magnetic 
fields. Then comes the heart attack, 
the stroke, cancer, and any of 
dozens of popular illnesses that our 
lifestyle causes. So we turn to our 
doctors for help. They’re all set to 
treat your symptoms (but not the 
causes), knife and hypodermic nee- 
dle in hand. 

If you read many of my editorials, 
there will be times when you'll dis- 
agree with me. Surely Wayne is 
wrong this time! Hey, don’t bet a lot 
on it. I read a ton of books, and talk 
with experts in just about every 
field I write about, so you'll find I’ve 
probably done my homework. I’m a 
“been there—done that” person. 
Look at my editorials from 10, 20, 
30, 40 years ago, and you'll find 
that my record for calling the future - 
is pretty good. 

Some readers get the idea that 
because I occasionally criticize the 
ARRL that I hate the League. Nope. 
I’ve been a member for 57 years and 
I've always complained when they've 
screwed up, just as I berate the 
FCC when they do something stu- 
pid. I don’t even hate K1MAN, 
though I sure do criticize him for 
lousing up our bands for so many 
hours every day. 

Anyway, this is a sample of what 
we're doing to get your juices going. 
I hope you'll subscribe to Radio Fun 
and also to 73. One of the more fun 
aspects of any hobby is buying new 
equipment; therefore, we have more 
new equipment reviews in 73 than 
in any other ham magazine..You 
can get a combo subscription to 
both magazines for $35 a year if 
you mention that Uncle Wayne said 
it was okay. | RF 


OCTOBER 1995 3 


Keith Raihala KB@MVC (Via the War- 
rensburg MO “The Repeater”). One thing 
worth mentioning are the high tech toilets 
in the public bath houses here in Japan. As 
you sit down, you feel like Captain Kirk of 
the Star Ship Enterprise getting ready to do 
battle with the Klingons. There is a control 
panel on the right side of the seat with sev- 
eral knobs and buttons. All the writing is in 
Japanese, so you don't know what is going 
to happen when you activate one. The big 
knob controls the temperature of the seat, 
which keeps you warm on those cold Mis- 
awa nights. When I pushed the first button, 
my backside was bathed with high-pressure 
hot water. When I jumped up off the seat in 
alarm, the water went half way to the ceil- 
ing. After I sat down again, I pushed the 
second button and was greeted with a blast 
of hot air that dried off my wet backside. 
Hey, this sure beats using the dryers on the 
wall in the American public bathrooms, and 
not as embarrassing. There was a third but- 
ton, but I didn't push it because I couldn't 
handle what might have happened next. 
Maybe after I get over the trauma, I'll go 
back and check the other options. 

I didn't think I was making so much 
noise during all this, but when I opened the 


Weeks 
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‘from the manufacturer. 
Buy the battery pack from Periphex— 
where Batteries are our only business! 
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We also offer: 
Camcorder Batteries « Accessories * Cordless Phone Batteries 
Custom Battery Packs « NiCad Cells * Lithium Cells 
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Plug into savings when you choose Periphex 


132 


Add $4.00 Shipping & Handling for first battery » $1.00 for each additional battery - U.S. only * MA residents add 5% tax. « Offer good from October 1 through December 31, 1995 


Periphex, Inc. * 300 Centre Street * Holbrook, MA 02343 ¢ (617) 767-5516 * (617) 767-4599 


door there were a bunch of people gathered 
around (to be described in a later letter). I 
found out what the third button did. As 
you are sitting there and you know you are 
going to do some serious blasting, you 
push the third button and it makes a loud 
flushing sound to cover up any embarrass- 
ing sounds. Sure beats the bring-your-own- 
toilet-paper stinky holes in the floor they 
have in China. ... Wayne. 


Rickey Nievera N2MBC. Newcomers to 
amateur radio might want to know about a 
way they can work DX via 2m. Talk about 
radio fun! I’m using an Alinco Data Radio 
with an old Amiga 2000 and the MFJ 
1278B TNC with the MFJ 1290 Multicom 
software, and having fun with packet as I 
work DX via the Internet. Here’s what I do. 
I connect first to a local node and then to 
an Internet Gateway like N2MH-11, which 
is more than 50 miles away. At the prompt 
I'm on the Internet. I type “/Who,” and a 
long list of DX stations are listed, including 
a couple from Australia! It can take a long 
time to get through on the busier nodes, 
but since there are a lot of channels, you 
can move off for a private contact. Digital 
modes are here! 
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Communications Simplified, 


fter our introduction to sound 

and audio in the first part, we 

now continue with pictures 
and video. 


Video 


You can send pictures through 
communications in various ways, 
but the most common means today 
are fax machines and television. So 
let’s talk about those. 


Fax Machines 


Twenty years ago, fax machines 
were very rare, though not entirely 
unknown. Currently, almost every 
office has at least one fax machine. 

Today’s fax machine can send let- 
ters, pictures, cartoons, photos, and 
almost anything that you can feed 
through its slot. Shown in Figure 1, 
the typical machine consists of five 
parts: (1) a scanner that can scan a 
printed page and convert it into an 
electrical signal; (2) a printer that 
can take such an electrical signal 
and print it on paper; (3) a tele- 
phone and dial by which to call oth- 
er machines; (4) a modem that cou- 
ples the digital circuitry to the tele- 
phone line; and (5) a microprocessor 


Figure 1. A typical fax machine. 


—_—> 


the fax machine 
sees letters. 


Figure 2. Enlarged view of some text being sent. 


This shows how 


Part 2 


by Peter A. Stark KZOAW 


that ties it all together and makes it 
work. 

Since the fax machine contains 
both a scanner and a printer, it can 
usually be used as a copier; that is, 
it can scan one piece of paper, and 
at the same time create a copy of it 
in the printer. But that’s a sec- 
ondary function. Its main purpose is 
to transmit that page through the 
phone to another machine. 

To begin the process, you insert 
the page you want to send into a 
slot on the fax machine (the slot is 
on top of the machine illustrated), 
pick up the handset, dial the num- 
ber of the machine you want to 
reach, and wait for the call to go 
through. 

When the called machine answers, 
it sends back some tones whose 
purpose is to let your machine know 
that the connection has been made. 
When you hear these, you generally 
press a START button, hang up the 
handset, and wait for the call to fin- 
ish. 

Let’s skip ahead to this point, and 
look at how your fax machine scans 
the page you want to send. Figure 2 
shows an enlarged view of some 
typewritten text that we want to 
send. 

When you push the START but- 
ton, a photosensitive scanner head 
starts to sweep across your page, 
from left to right, starting at the up- 


per left corner. The small arrow at. 


the top left of Figure 2 shows where 
the scanner starts and the direction 
in which it moves. It never sees your 
entire text; rather only the narrow 
area of white and black over which 
it passes. The scanner sees only the 
tops of the letters “th” and the top of 
the dot over the “i” (as well as the 
tops of the two 
“h”s farther on 
the right), since 
all the other let- 
ters are shorter. 
As it scans from 
left to right, it 
sees the dark ar- 
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eas shown in Figure 3. 

This is an important concept to 
understand: The fax machine does- 
n’t actually try to read the letters 
themselves. It only looks at the pat- 
terns of white and black. In other 
words, your page could contain Eng- 
lish, Chinese, or Russian letters, 
drawings, or chicken scratchings. 
Only the patterns of light and dark 
are sent. 

As the scanner goes across the 
page, it outputs a waveform like that 
shown at the top of Figure 2. This is 
a digital signal that shows a low val- 
ue of voltage when the scanner is 
passing over white paper, and a 
higher voltage when it passes over 
black ink. Although more expensive 
fax machines can handle grays, the 
typical cheap fax machine doesn’t 
sense differences in grays. If a gray 
is light, it’s treated as if it is white; 
and if it’s dark, then it’s assumed to 
be black. 

As the scanner head is moving 
right, its output is sent to the micro- 
processor as a digital signal. When 
the head reaches the right margin, 
the microprocessor goes to work; 
meanwhile, the head returns back 
to the left and the paper moves up 
about 0.005 inch. Eventually (after 
the microprocessor has finished pro- 
cessing this signal), the head will 
start another sweep across the page, 
but this time about 0.005 inch lower 
down on the paper. It will then scan 
another strip of text, and so on, un- 
til it eventually reaches the bottom 
of the page. In this way, the 11-inch 
height of the paper is divided into 
about 2200 strips, each about 
1/200 of an inch high (that’s 0.005 
inch), and each strip is scanned for 
light and dark areas across the 
width of the paper. 

But let’s return to the micro- 
processor, which gets the signal 
shown at the top of Figure 2. This 
signal has only two voltage levels 
(assuming we're dealing with an in- 
expensive black-and-white fax ma- 
chine). A digital signal like this can’t 


Figure 3. What the fax scanner sees. 
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be directly sent through the tele- 
phone line; besides, it would be inef- 
ficient to do so. And so the micro- 
processor analyzes the signal and 
sends a description of the signal, 
rather than the signal itself. 

The microprocessor measures dis- 
tance on the paper in pixels rather 
than inches; each pixel being 0.005 
inch. (A typical fax machine actually 
has a fine mode and a coarse mode, 
depending on the sharpness and de- 
tail you want. I am using the num- 
bers for fine mode in this descrip- 
tion.) The word pixel is an abbrevia- 
tion for picture element, and it is the 
smallest spot that the fax machine 
can see or print. If you look at the 
printout in Figure 2, you can see 
that the letters look as though they 
are made out of square blocks; these 
are the pixels. The 8.5-inch width of 
the paper is therefore about 1700 
pixels wide. 

As the microprocessor receives the 
signal from the scanner head, it 
counts off the number of pixels of 
white and black, and generates a 
description of the signal in terms of 
pixels. For example, if it sees an en- 
tirely blank sheet of paper, it simply 
sends a message to the other ma- 
chine that there are 1700 white pix- 
els. On the other hand, if there is a 
lot of printing on that line, the de- 
scription might read: 

¢ 10 white pixels 

e 3 black pixels 

e 17 white pixels 

e 7 black pixels 

¢ 12 white pixels 

e 9 black pixels, etc. 

You can see that the description of 
a blank line is a lot shorter than the 
description of a line with a lot of 
print. Hence, how long it takes to 
send a page depends on how much 
writing is on it. A blank page might 
feed through in 10 or 15 seconds, 
an average letter might take 30 sec- 
onds, or a page of newsprint might 
take almost 2 minutes. You can no- 
tice the difference as you watch the 
machine send or receive a page. 
Blank or nearly blank pages feed 
through at a speedy clip; complex 
pages feed through in tiny spurts. 

The advantage of sending descrip- 
tions rather than the actual wave- 
form is that for an average page this 
takes less time than would sending 
the actual waveform. 

At this point, it doesn’t pay to 
delve much deeper into the fax ma- 
chine, since my primary purpose in 
discussing fax machines is to lead 
into a discussion of TV; let’s just say 
that the description coming out of 
the microprocessor is itself a digital 
message. Since the telephone line is 
not able to carry digital data direct- 
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ly, a modem converts the digital data 
into tones that are then transmitted 
through the line. The word modem 
stands for modulator/demodulator, 
the device that converts (modulates) 
data to tones on one end, and then 
changes (demodulates) the tones 
back to digital data at the other end. 

Before moving on to TV, let’s just 
summarize: The fax machine divides 
the printed page into horizontal 
strips about 0.005 inch high (and 
therefore about 2200 strips per 11- 
inch page), and scans each strip 
from left to right. The black/white 
information from each strip is sent 
from the sending machine to the re- 
ceiving machine, but as a descrip- 


tion rather than as the data itself. It - 


takes anywhere from 10 seconds to 
perhaps 2 minutes to send a page, 
depending on its complexity, which 


means that the time to send the in-. 


formation for one strip takes any- 
where from 10/2200 second (about 
0.005 second) for a near-blank page, 


‘up to about 120/2200 second 


(about 0.06 second) for a fairly com- 
plicated page. In terms of what we 
learned about bandwidth in Part 1, 
it takes a fairly long time to send the 
picture and therefore not much 
bandwidth is needed. 


Television 


Let’s summarize normal TV in 
terms similar to what we just did for 
fax machines. The TV camera di- 
vides a picture into 525 nearly-hori- 
zontal strips (the height of the strip 
depends on the size of your TV 
screen), and scans each from left to 
right. The information, which in- 
cludes not just black and white but 
also grays and colors, is sent as the 
actual waveform, not as a descrip- 
tion. Regardless of how complex, 
light, or dark the picture is, it takes 
the same 1/30 of a second to send 
that waveform. Furthermore, in or- 
der to provide the feeling of motion, 
the TV camera sends 30 complete 
pictures per second. As you can 
guess, the bandwidth for a TV signal 
must be much higher than that of 
the fax signal. 

Let’s look first at what the TV 
camera does. Figure 4 shows how a 
lens focuses an image of a person 
onto a photosensitive plate inside 
the camera. In studio cameras, that 
photosensitive plate is inside a vac- 
uum tube called an iconoscope. Old- 
er home cameras used vidicons, 
whereas the latest home cameras 
use charge-coupled devices (CCDs). 
Either way, the photosensitive 
screen gets an upside-down image 
of whatever the camera is pointed 
at. This image is then split into 
strips and scanned. 
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In an iconoscope or vidicon, that 
scanning is done by a thin electron 
beam, which is aimed at the screen; 
in the CCD, the screen is itself divid- 
ed into tiny spots, each of which can 
measure the amount of light hitting 
it, and electronic circuitry then in- 
terrogates each spot to see how 
much light it got. Since the studio 
cameras use iconoscopes, I will talk 
about the beam as doing the scan- 
ning. 

As in the fax machine, scanning i is 
done from left'to right, and top to 
bottom of the picture. But since the 
picture in the TV camera is upside 
down, in the camera it starts at the 
bottom right, and goes from right to 
left, and bottom to top, as shown ‘in 
Figure 5. 

You'll note that, unlike in the fax 
machine, the strips in the TV cam- 
era are not exactly horizontal. There 
is a very slight tilt to them, because 
as the scanning goes from side to 
side, it is also moving upward, al- 
though much more slowly. You can 
also see a thin line, called a retrace 
line, which shows how the beam 
jumps from the end of one line to 
the beginning of the next. 

Figure 5 also shows the beam as it 


moves in the picture tube in your 


home TV receiver. Here again, you 
will note that there is a slight tilt to 
the lines,. but here the seanning 
starts at the top left, and so the 
beam moves slightly down as it 
moves right. What is impressive 
about the whole setup is that the 
beam in the camera is exactly syn- 
chronized with the beam in not just 
your TV set, but also the beam in 
every single other set that is tuned 
to the same station. At the exact in- 
stant that the beam is at the bottom 
right corner of the camera screen, it 
is at the top left corner of possibly 
millions of TV sets around the coun- 
try. This must be so to make sure 
that an item in any particular spot 
of the picture shows up in the corre- 
sponding spot on the screen! 

Let’s return to Figure 5. The cor- 
rect name for what we have been 
calling strips is actually scan lines 
or sweep lines. We mentioned earlier 
that there are 525 strips in the pic- 
ture, whereas Figure 5 shows only 
6-1/2 lines. What actually happens 
is that the 525-line picture (also 
called a frame, named after a frame 
of movie film) is divided into two 
262-1/2-line fields. The first field of 


‘each frame ends on a half-line at the 


bottom, while the second field of 
that frame begins with a half-line at 
the top. This is shown in Figure 6, 
though obviously the space is not 
available to show all the lines. 

You will note how neatly the lines 
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of field 2 fit between those of 
field 1. This process is called 
interlacing, so that a normal 
TV picture is said to be in- 
terlaced. 

To understand why inter- 
lacing is needed, let’s con- 
sider movie film. In order to 
show motion on the screen, 
the movie projector projects 
a series of slightly different 
frames on the screen, at the 
rate of 24 frames per sec- 
ond. But if the projector lit 
up the screen just 24 times 
each second, most of us 
would be badly annoyed. by 
the flicker. So the projector 
actually puts each frame on 
the screen twice, for a total 
of 48 “flashes” per second. 

Television has a similar 
problem. It transmits 30 
complete frames per second, 
but to avoid flicker has to 
light up the screen more of- 
ten than that. It is not really 
practical to flash each frame 
on the screen twice, because 
then either the TV transmit- 
ter would have to send each 
frame twice (which would re- 
quire more bandwidth) or 
else the TV set would have 
~ to store each frame in an in- 
ternal memory so it could display it 
a second time (which wasn’t practi- 
cal decades ago when TV was de- 
signed.) So television was designed 
to transmit each frame in two 
halves—the two fields, with 60 fields 
per second. 

Note that storage of frames was 
not practical years ago, but the 
prices of memory circuits have 
dropped to the point where it now is. 
Most computer monitors (which 
work on the same principles as 


those of a TV set), therefore, do not » 


use interlacing. 

So let’s put some of the numbers 
back together: 

e There are 30 frames per second. 
(In a color picture, there are 29.97 
frames per second, or 0.1% less.) 

e There are 60 fields per second 
(or 59.94 fields per second in color). 
This means that the electron beam 
moves up and down 60 times per 
second in the picture tube. 

e Each frame contains 525 inter- 
laced lines, or 262-1/2 lines per 
field. 

¢ The 525 lines of a frame repeat 
30 times per second, so there is a 
total of 525 X 30, or 15,750, lines 
per second. Thus the electron beam 
moves left-right a total of 15,750 
times per second (which drops 
slightly to 15734.25 with color.). 

Remember that the beam motion 


Solid line 
Field 1 


Photosensitive 
screen 


cause we're not nearly 
ready to discuss it, let’s just 
say that this is where the 
signal is amplified, and the 
particular channel is select- 
ed. The signal then goes in- 
to the video detector, whose 
output is a signal called 
composite video. This signal 
is in turn sent to the sync 
separator, which separates 
the composite signal into 


Figure 6. Two fields make a_frame. 


must be completely synchronized 
between the camera and all TV re- 
ceivers watching that channel to 
make sure that all objects appear in 
the right place on the screen. Mak- 
ing all of these beams move together 
requires that the beam motion cir- 
cuitry in every TV set is synchro- 
nized with the camera. Let’s look at 
Figure 7, which is a very simplified 
block diagram of a typical black- 
and-white TV set. 

The signal coming in from the an- 
tenna goes through a box labeled 
“Tuner, etc.” There is actually a lot 
of circuitry in this box; however, be- 


Composite 
video 


Dashed line 
Field 2 


Video 


three parts: video, horizon- 
tal sync, and vertical syne. 

The video signal contains 
the actual picture informa- 
tion, including whether a 
particular pixel should be 
light or dark; it also tells 
what color that pixel should 
be, except that we are limit- 
ing ourselves to a black- 
and-white TV for now. This 
signal is amplified by a 
video amplifier and sent to 
the picture tube. 

Meanwhile, a beam of 
electrons travels from the 
electron gun to a layer of 
phosphor material on the 
screen. Whenever the elec- 
tron beam hits the screen, 
the phosphor material 
lights up to-produce a visi- 
ble spot. You can vary the 
brightness of that spot by changing 
the strength of the beam; that in 
turn is controlled by the video signal 
from the video amplifier. 


DETOUR 1 


We've been avoiding discussing 
color for a while, but since we have 
to cover it eventually, here goes. 

In a color set, there are three 
video amplifiers and three electron 
beams in the tube, one for each of 
the three colors (red, green, and 
blue.) There are also three color 
phosphors on the screen, with a 
“shadow mask” behind the screen 


‘ala Picture tube 


Electron gun 
Horiz. 


Figure 7. Black-and-white TV block diagram. 


Say You Saw It In Radio Fum 


OCTOBER 1995 7 


that masks the screen so that the 
red beam can reach only the red 
phosphor, and so on. 

If you look at a color set’s screen 
with a magnifying glass, you can see 
the tiny color dots (or sometimes 
stripes) that make up the picture. 
But if you lean back, the tiny color 
dots blend together into other col- 
ors. For example, when a red dot, a 
green dot, and a blue dot are all lit 
up next to each other, from a dis- 
tance their colors add up to produce 
a white dot. A red dot and a green 
dot together, without blue, produce 
yellow. The various colors on the 
screen are thus put together out of 
various combinations of tiny red, 
green, and blue dots. 

Normally, all three electron beams 
move across the screen together, 
but their intensity varies depending 
on what the color is supposed to be 
at that point. 


END OF DETOUR 1 


The motion of the electron beam 
(or beams in color) is controlled by 
the horizontal and vertical deflection 
circuits, which consist of two oscilla- 
tors, two amplifiers, and the yoke. 

The horizontal oscillator produces 
a sawtooth wave at a frequency of 
15,750 Hz. This signal is amplified 
by the horizontal amplifier, and sent 
to a pair of coils in the yoke. The 
yoke looks like a doughnut-shaped 
ring that is slipped over the neck of 
the picture tube. It contains four 
coils that produce a magnetic field 
as current flows through them. Two 
coils, positioned above and below 
the neck, move the beam left and 
right, while the other two move it up 
and down. 

The sawtooth horizontal sweep 
signal is sent to the two horizontal 
deflection coils in the yoke. The saw- 
tooth voltage sweeps the beam from 
left to right, and then suddenly 
swings it back to the left (the re- 
trace) in preparation for the next 
sweep line. Since the beam is nor- 
mally turned off during that retrace 
sweep, it can’t be seen during that 
return trip. 

Meanwhile; the vertical 
oscillator produces another 
sawtooth wave, but this one 
at 60 Hz. It too is amplified, 
and then sent to the vertical 
deflection coils in the yoke. 
It sweeps the beam slowly 
down (in about 1/60 ofa 
second), and then rapidly 
returns it to the top. Again, 
the beam is turned off dur- 
ing this retrace, but if you 
turn up the brightness on 
your set, you may be able to 
see the beam as it returns 
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to the top. (Actually, it doesn’t re- 
turn to the top fast enough, so you 
can see it swing back and forth a 
few times as it returns to the top.) 

The two oscillators run even if you 
don’t tune in to a working channel. 
This makes sure that the beam con- 
tinues sweeping across the screen, 
rather than settling in the middle of 
the screen and burning the phos- 
phor at that spot because of too 
many electrons. But they may not 
run at exactly the right frequencies, 
since the components in the oscilla- 
tors are not precise enough to main- 
tain the right frequencies them- 
selves. 

The job of maintaining the exact 
right frequencies and phases is han- 
dled by the horizontal and vertical 
synchronization (sync) signals, 
which come from the syne separa- 
tor. These sync signals originate at 
the TV studio (typically, a single 
syne generator in the studio would 
feed all the cameras to make sure 
they all sweep at the same time; this 
is required to allow smooth switch- 
ing from one camera to another), 
and are transmitted as part of the 
TV signal. The sync separator strips 
them from the composite video sig- 
nal and sends them to the appropri- 
ate oscillator. 


DETOUR 2 


In the absence of the sync sig- 
nals—for instance, when your're not 
tuned to a working channel—the 
vertical and horizontal oscillators 
“free-run,” meaning that they oscil- 
late without being synchronized to a 
station. If the free-running frequen- 
cy is not close enough to the fre- 
quencies required by the station, 
however, the syne pulses may not be 
able to synchronize them. Hence, 
most TV sets have a pair of controls, 
called VERTICAL HOLD and HORI- 
ZONTAL HOLD, which bring the 
free-running frequency into range. 
You may have noticed what happens 
when you misadjust these controls. 

When you turn the VERTICAL 
HOLD control off its normal setting, 


One line 
of video 


Figure 8. Composite video signal. 
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the vertical oscillator’s normal fre- 
quency varies out of range of syn- 
chronization, and the oscillator sud- 
denly oscillates at the wrong fre- 
quency. When this happens, the ver- 
tical position of the picture will be 
wrong, and it may roll up or down, 
depending on which way the control 
is set. 

When you turn the HORIZONTAL 
HOLD control away from its normal 
setting, the horizontal oscillator 
changes to a different frequency, 
and parts of the picture move left or 
right. This normally slides the pic- 
ture sideways and then suddenly 
tears the picture into diagonal bars. 

In addition to VERTICAL SIZE and 
HORIZONTAL SIZE controls (which 
vary the gain of the vertical and hor- 
izontal amplifiers to make the pic- 
ture larger or smaller), many TV sets 
also have a VERTICAL LINEARITY 
control. This control changes the 
shape of the sawtooth vertical sweep 
control, and results in the top of the 
picture stretching or shrinking a bit. 
This control is normally set to make 
people’s heads appear the right size. 


END OF DETOUR 2 


Let’s return now to the composite 
video signal, the signal that comes 
out of the video detector in Figure 7 
to the sync separator. 

If you look at the composite video 
signal with an oscilloscope, you see 
a signal that looks something like 
Figure 8. 

Figure 8 shows three horizontal 
sync pulses, each separated by 
1/17,500 second, the time for one 
horizontal line. Each of the pulses 
sits on top of a pedestal, which con- 
sists of a front porch and a back 
porch. The jagged line between any 
two horizontal sync pulses repre- 
sents the video signal for one sweep 
line. As this figure shows, two con- 
secutive sweep lines are generally 
somewhat similar to each other, 
though not identical, because they 
are essentially almost-adjacent 
strips of the same picture. (I say “al- 
most adjacent,” because they are 
separated by one strip of 
the interlaced second field.) 

The voltage of the video 
information represents the 
brightness (also called the 
luminance) of the picture. 
In Figure 8, black is up, 


white is down, and there 
are various shades of gray 
between. This polarity 
makes the most sense when 
we talk about a pedestal; 
keep in mind, though, that 
most transistor amplifiers 
invert their signal; thus, de- 


near the sync pulses, while : 
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pending on where you connect the 
oscilloscope, the signal may be ei- 
ther as shown in Fig. 8, or upside 
down (with the sync pulses pointed 
down, and white being up). For ex- 
ample, the standard output of a 
VCR’s or camcorder's VIDEO OUT 
jack is an upside-down signal, with 
the tips of the sync pulses being 
down at 0 volts, and the white peaks 
of the video signal at approximately 
+1 volt. 

A vertical syne pulse occurs once 
every 262-1/2 horizontal sync puls- 
es. The shape of this sync pulse de- 
pends on the circuit that generates 
it. In commercial TV, it looks like a 
half-dozen horizontal sync pulses 
strung together, with some extra 
short pulses before and after them; 
this is often called a serrated sync 
pulse (like the serrations in a steak 
knife). In computer monitors (which 
are usually not interlaced and in 
which timing is not as crucial), the 
vertical syne pulse is often just a 
single, but very long, pulse. 

The pedestal looks somewhat dif- 
ferent in a color signal, because the 
back porch contains nine cycles of a 
3.579545-MHz signal called the col- 
or- burst. The color information is 
carried on a 3.579545-MHz “subcar- 
rier” (we will define that word later) 
and the color burst is used to syn- 
chronize a color oscillator in the TV 
set. (If you’ve seen cheap 3.579545- 
MHz crystals in the Radio Shack 
catalog, now you know where that 
crystal is used.) 


Bandwidth 


Let’s return to the question of 
bandwidth of a TV signal. Suppose 
we aim a TV camera at a black sheet 
of paper containing a thick, vertical 
white bar, and look at the resulting 
composite video signal; we will see 
something like Figure 9. 

The top of Figure 9 shows the 
screen, while the bottom shows one 
line of the composite video signal. 
Since the picture is identical from 
top to bottom, all the.scan lines will 
look the same. 

What we now want to ask is this: 
What is the spectrum of the com- 
posite video signal? 

With some fancy mathematical 
analysis, we could come up with an 
exact answer. But we needn't go 
that far if we’re willing to accept an 
approximate answer instead of the 
exact numbers. Looking at the video 
signal, we see a signal that, except 
for the horizontal syne pulse, would 
look like some sort of a square wave. 
Its frequency is 15,750 Hz, the same 
‘as the frequency of the sync pulses. 
Since the sync pulse is relatively 
small compared with the rest of the 


wave, ignoring it will produce an er- 
ror in our answer, but not a tremen- 
dously large one. 

But we already know what makes 
up a square wave: a fundamental 
plus odd harmonics. Hence, this sig- 
nal consists of a 15,750-Hz funda- 
mental, plus harmonics at multiples 
of 15,750 Hz (but, since the signal is 
not exactly a square wave, there will 
also be even harmonics). There will 
(at least theoretically) be an infinite 
number of harmonics; however, af- 
ter the first 100 or so harmonics, 
their amplitudes will be so small 
compared with everything else that 
we might as well forget about them. 

Let’s now increase the number of 
bars from one to three, as in Figure 
1: 

As before, we can again approxi- 
mate this signal with a square wave 
(and even more accurately, because 
the sync pulses are now even small- 
er than all the rest of the signal), 
but this time the frequency is three 
times higher than before. A square 
wave with a frequency of 3 x 15,750 
Hz, or 47,250 Hz, now consists of a 
fundamental frequency of 47,250 
Hz, and odd harmonics starting at 3 
x 47,250 Hz. 

In the same way, we could extend 
our process to as many bars as we 
want. For example, if there were 300 
vertical bars on the screen, then the 
fundamental frequency of the 
square wave would be 300 x 15,750 


Figure 9. A TV picture with 
one white bar. 


Figure 10. A TV picture with three 
white bars. 
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Hz or 4.725 MHz, and the harmon- 
ics would start at approximately 14 © 
MHz. 

There is only one problem with 
this idea. If you look at Figure 2, 
you see that the received TV signal 
has to go through the box labeled 
“Tuner etc.” And this part of the TV 
set generally has a maximum band- 
width of about 4 MHz (depending on 
the set, with color sets being some- 
what worse than black-and-white 
sets.) In other words, our TV picture 
with 300 vertical bars will not get 
through that part of the set because 
even the fundamental frequency, the 
lowest frequency in the video signal, 
lies above 4 MHz! 

Even a picture with just 100 bars 
would have some difficulty. Its fun- 
damental frequency of 1.575 MHz 
would make it, but even the lowest 
harmonic, at 4.725 MHz, would not. 
In other words, the square wave 
video signal would be reduced to a 
sine wave. As a result, the signal 
would gradually change from white 
to black, or from black to white; on 
the screen, the edges of the bars 
would appear blurred. 

The bandpass of the “Tuner, etc.” 
part of the TV set puts, therefore, a 
basic limit on the number of vertical 
bars we can display, sharply or not. 
This limit varies with the set, but is 
about 250 lines. We call this the 
horizontal resolution of the TV pic- 
ture. 

It happens that the vertical reso- 
lution of a TV set is also about 250 
lines. Of the 525 sweep lines on the 
screen, a bit under 500 actually ap- 
pear on the screen (the others are 
either above or below the border of 
the screen, or else occur while the 
beam is returning from the bottom 
back to the top). If these 500 or so 
lines alternated between one white, 
the next black, and so on, then the 
maximum we could get would be 
about 250 white lines separated by 
250 black lines. 

It is possible to get somewhat bet- 
ter than 250 lines of horizontal reso- 
lution on a TV screen, but only by 
bypassing the “Tuner, etc.” portion 
of the TV set. Many TV sets permit 
that by having a composite video in- 
put jack, or even better, separate 
connectors for video and sync sig- 
nals. Many camcorders, VCRs, and 
laser disks offer better than 4 MHz 
bandpass, and can therefore provide 
a sharper image, but only when they 
are connected directly to these spe- 
cial video input jacks. 

Bandwidth thus affects not just 
the sharpness or resolution of the 
TV picture, but also the speed at 
which TV pictures can be sent. The 
number of lines could be increased 
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either by increasing the band- 
width or by slowing down the 
transmission so that the entire 
horizontal line would take longer. 
For example, the fax machine 
achieves much greater horizontal 
resolution at a lower bandwidth 
by taking more than 1000 times 
as long to send one line of video. 

Or consider TV pictures sent 
back from a spaceship to Jupiter. 
Since a wide-bandwidth signal picks 
up much more noise, space TV sig- 
nals are sent at a very low band- 
width to minimize this noise. As a 
result, they must be sent very slowly 
to maintain any reasonably good 
resolution. It often takes several 
minutes to get one picture. 


Color TV 


When color TV first started, there 
were very few color receivers, and 
very few stations transmitting color. 
So color TV was originally designed 
to be completely compatible to make 
sure that customers with black-and- 
white sets could receive the color 
stations, and vice versa. 

In color TV, everything happens 
exactly 0.1% slower; there are 29.97 
frames per second instead of 30, 
and the horizontal frequency is 
15,734.25 Hz instead of 15,750 Hz. 
So the composite video signal con- 
sists of 15,734.25 Hz and its har- 
monics. 

Let’s take a look at two specific 
harmonics: the 227th harmonic (at 
227 x 15,734.25, or 3,571,674.75 
Hz) and the 228th (at 228 x 
15,734.25, or 3,587,409 Hz). Neatly 
sandwiched between those, at 
3.579,545 MHz, safely out of the 
way so it won't interfere with either 
harmonic, is an added signal called 
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frames/sec 


resolution Interlaced 
(lines) 

720 no 

720 no 

720 no 

1080 4 

1080 no 
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scan lines 


the color subcarrier. This is a weak 
signal, carried as part of the color 
composite video signal, whose phase 
at any instant tells the color TV set 
what color to make the screen at 
that instant. (A modern black-and- 
white TV ignores this signal, though 
early sets used to display a tiny her- 
ringbone pattern on the screen 
when watching a color signal.) 

We've already mentioned the color 
burst signal, a short burst of 
3.579545 MHz that sits on the back 
porch, just after the horizontal sync 
signal. The color set has an internal 
3.579545 MHz oscillator; the color 
burst synchronizes this oscillator so 
it is in phase with a master color os- 
cillator in the TV studio. To decide 
on the exact color to put on the 
screen, the set compares the phase 
of this local oscillator with the color 
subcarrier. 

Digital TV 

The method we've described up 
until now is called the NTSC 
method, named after the National 
Television System Committee, which 
defined the method back in the 
1950s. It is purely analog; that is, 
no digital computer circuitry is in- 
volved. Keep in mind that computers 
were in their infancy, and very, very 
expensive at that. 

In 1990, however, while the Feder- 
al Communications Commission 
(FCC) was considering establishing a 
new TV service called HDTV, or High 
Definition TV, a proposal was made 
for an entirely digital system. Sever- 
al other companies jumped on the 
bandwagon, and the current HDTV 
system design comes from a group 
called the “Grand Alliance”: AT&T, 
General Instrument, MIT, Philips, 
Sarnoff (the old RCA Laboratories), 
Thomson, and Zenith. 

The Grand Alliance team was 
formed after several different groups 
proposed several different (and in- 
compatible) schemes. Rather than 
give anything up when they merged, 
they incorporated everything into 
the final HDTV proposal. So the 
HDTV system includes six picture 
formats. (See Table 1.) 

The rationale for including all six 
formats is that different formats 
could be used for different types of 
programs. For example, movies 
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(which run at 24 frames per sec- 
ond) would not have to be con- 
verted to 30 frames per second, as 
happens now. 

The HDTV system also includes 
five channels of sound for stereo 
and surround sound, and even 
provisions for extra data channels 
for sending computer data. 

If all of this were done with ana- 
log methods, the bandwidth would 
be much larger than current NTSC 
television, which would mean a re- 
duction in the number of TV sta- 
tions allowed. But sending the pic- 
tures digitally allows digital com- 
pression methods to be used. For 
example, since two consecutive pic- 
ture frames tend to be very similar, 
TV stations could transmit just the 
differences between them. The digi- 
tal circuitry in the receiver would 
then insert the changes into the pre- 
ceding frame, stored in digital mem- 
ory, to make the new frame. 

As a result, the complete HDTV 
picture would fit into the same 
channel format as current TV. Al- 
though you would need a new (and 
much more expensive).TV set to re- 
ceive HDTV, there would be a period 
of transition when both NTSC and 
HDTV stations would transmit at 
the same time. The hope is to be 
able to sandwich HDTV signals into 
the unused channels between cur- 
rent NTSC stations, without causing 
interference in either direction. 

One interesting aspect of HDTV is 
that, although it is very different 
from NTSC, it has been purposely 
designed to be compatible with com- 
puter applications. The idea is that 
the same HDTV sets could also be 
computer monitors. Since the digital 
transmission method used for HDTV 
can accommodate digital data as 
well, there is an underlying hope 
that television and computers will 
merge into the ultimate tool for the 
“information superhighway” of the 
future. 


Summary d 

Although this part has just been a 
limited introduction to television, it 
has covered several important con- 
cepts. Aside from an idea of how TV 
works in general, we have once 
again seen the impact of bandwidth 
on the transmission of information, 
and also once again seen the inter- © 
action between bandwidth and time. 
Although we haven’t provided any 
definite proof (that would require 
some advanced math concepts), we 
still begin to see that bandwidth is a 
necessary part of communications. 
If a signal has no bandwidth, then it © 
cannot transmit any information at 


all. 


Try It Before You Use It 


© 


pro, you can probably look at a 
data sheet for a particular chip 
and understand how’ it works, how 
to use it, and what its limitations 
are. Most of the rest of us, however, 
could benefit from a little hands-on 
experience with the new chip. 
“Breadboarding” is the term used 
to describe building a circuit that ei- 
ther is temporary in nature or is a 
one-of-a-kind prototype. In the old 
days many experimenters used ac- 
tual breadboards, or built circuits 
on flat boards that resembled them. 
In this day and age, however, the 
circuit components have leads that 
are simply too closely spaced for 
convenient testing or experimenting. 
The modern breadboard consists of 
a surface with hundreds or thou- 
sands of holes, spaced ‘on 0.1-inch 
centers, designed to help you make 
connections between the pins of ICs 
and various other components. The 
IC is pressed into the holes,: power 
and ground connections are made, 
and the input and output lines are 
connected. The input leads are 
moved to either the high buss or the 
low buss, and the output lines are 


* . 


I f you are a seasoned electronics 


Photo A. Pretty simple, eh? A one-evening project. 


by James Melton 


monitored to verify or find out how 
they respond to various inputs. 

Breadboarding also requires a 
power supply for the chips. In many 
cases +5 volts (for all TTL circuits) or 
+12 volts (for CMOS chips) is re- 
quired. Analog circuits (such as op- 
amps) usually require a balanced 
+12 and -12 volts. | 

Now I'l tell you how you can build 
your own breadboard setup for a 
fraction of the price of a commercial- 
ly made model. 


The Design 


As you can see in Figure 1, the 
circuit for the power supply consists 
of a transformer to reduce the 120- 
volt line voltage to a more manage- 
able 24 volts, center tapped. The 
center tap allows you to develop 
both positive and negative voltages 
from one transformer. Using the 
center tap as system ground, CR1 


and CR2 form a full-wave positive 


bridge, and CR3 and CR4 form a 
full-wave negative bridge. 

Cl and C2 are both 50-volt 50 pF 
electrolytic capacitors that filter the 
pulsating DC from the positive recti- 
fiers. Together they are equivalent to 
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one 50-volt 100 pF capacitor; I used 
two caps because that is what I had 
on hand. C3 and C4 form the neg- 
ative filter. 

The voltage developed after the fil- 
ter capacitors is about 18-20 volts. 
You must use a regulator to bring 
the voltage down to a steady, de- 
pendable voltage. In the case of TTL 
logic circuits, the voltage must be 
between 4.75 and 5.25 volts. A 7805 
series pass regulator is used to low- 
er the voltage for the 5-volt supply. 
If you use enough heat sink, this 
three-terminal regulator is capable 
of passing up to 1.5 amps of cur- 
rent. But if you draw too much cur- 
rent, the regulator has built-in pro- 
tection circuitry to shut it down. 
Note on the schematic that there is 
a 0.1 pF capacitor (C6) between the 
output pin of the regulator and 
ground. Although you may be 
tempted to omit this part due to its 
rather low value, don’t leave it out. 
It’s there to shunt the high-frequen- 
cy noise that the 7805 can develop 
to ground. If you leave it out, you 
might not discover the noise exists 
until late some night when you have 
been troubleshooting what you 


Photo B. Note the home-made heat sinks, bent to fit the 
space available. Everything is built into the lid of the box. 
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120:24 VAC 7812 eg 
center-tap 
4 1N4001 
ee: ay . 
| 14001 


3W trans 


Self-contained 
neon assembly 


1N4001 


~ 110 V Switch 
line cord 
and plug 


C7 1+ 


sia? 


Note: Capacitors are 50-volt devices 


Figure 1. Schematic of the breadboard power supply. We’re talking a dirt-simple circuit. Great beginner’s project. 


thought was a simple circuit. Be- 
cause noise can give you trouble, try 
to get rid of it. 

The 12-volt supply is regulated. just 
like the 5-volt supply with a 7812. 
The same rules and features apply to 
this chip. Itll handle up to 1.5 amps 
if adequately heat-sunk. Put C5, the 
small output capacitor, as close to 
the output pins as possible. 

As you might imagine, the nega- 
tive supply is the same as the other 
two. Same type of regulator (the 
negative series begins with “79”) and 
same rules regarding electrical lim- 
its, but a slightly different arrange- 
ment for input, ground, and output 
leads. See Figure 2 for the pictorial 
of the input and output leads on the 
78xx and 79xx series of regulators. 


Construction 
Since the transformer is the heavi- 


“Photo C. The whole works are built into 
a small equipment box. 
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est part, I put it in the center. Photo 
A shows the general layout of the 
parts I used. If you prefer the power 
supply binding posts to be on the 
side rather than the top, go ahead. 
Photo B depicts the heat sinks I 
used?) Since *'I 
was trying to 
make the unit 
as small as pos- 
sible, I had to 
make the heat 
sinks from scrap 
material. The 
pieces of alu- 
minum I used 
were bent to 
make the most 
of the available 
space. 

The wiring for 
the regulators 
was done with a 


Ground 


i 
Fa 
— 
= 
= 
2) 
(e) 
oO 


Regulated Out 
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combination of wire wrap and point 
to point. The bypass capacitors are 
mounted directly to the output posts 
of the box. One note: Although many 
electronic designers are tempted to 
put large-value capacitors on the 


Figure 2. This is a pictorial of the input/output and 
ground leads of the 78xx/79xx series pass regulators. 


_ output of regulators, this is not nec- 


essary; in fact, it can put needless 
strain on the devices when first 
powered up, and again when they 
are powered down. | 

I used only one breadboard unit, 


' as in Photo C. In my experience, you 


' can run into a lot of trouble if you 
put any more than three or four 
_ chips on a breadboard at a time. 
_ The wiring gets messy and the con- 
_ nections become more unreliable as 


the amount of wiring increases. I 
generally use the breadboard to test 
out a small circuit design so that 
any problems I am chasing are asso- 
ciated with design rather than test 
equipment. 


Using It 
Plug it in and check the output 


posts for the correct voltage. You 


should have a +5-volt supply, a +12- 
volt supply, and a -12-volt supply. 
Decide what chip you want to test 
and place it in the breadboard. Run 


the appropriate voltages from the 


power supply posts to the bread- 
board, and hook the chip up accord- 


ing to the data sheet. Now you are 
‘ready to change the input to the 


chip and measure what happens to 


‘the output. Good luck on your de- 


signs! 


IMAGINE CAPTURING REALTIME 
IMAGES LIKE THIS DIRECTLY FROM 
SPACE ON YOUR PC! 


< Section of 
zoomed (4X) 
NOAA 11 APT 
image of North 
East US. This 
SVGA image 
created directly 
from saved 
image file. 


Log onto the 
MultiFAX BBS 
(716-425-8759, 
no charge, 24 
hrs) and 
download this 
image 
(NE4X.GIF) and 
dozens of 
others as well 
as software, 
demos, and 
up-to-date 
orbital 
elements. 


MultiFAX 
featured 


offers two _ fully Both versions offer the same 
weather Satellite © powerful capabilities; PLL circuitry 


demodulators: One model plugs 
directly into the expansion slot of 
your IBM compatible desktop PC, 
the other model interfaces to your 
PC (laptop, notebook, or desktop) 
through the parallel port-perfect 
for “crowded” computers or 
portable applications. 


for perfectly straight edges on 
NOAA, GOES, and Meteosat 
images, 4800 8-bit samples per 
second-capture ALL the high APT 
resolution the NOAA satellites can 
provide (2-3 miles) in visible and 
infrared (simultaneously) with a 
full 12 minute recording. 


ELEC 
COMPONENTS 


Whether you order 1 part or 
all 54,123...MOUSER stocks 
and...ships same day!! 


CALL. 
(800) 992-9943 


for your 
FREE 
CATALOG 


958 N. Main 
Mansfield, TX 76063 


MOUSER 


ELECTRONICS 


Sales & Stocking Locations Nationwide 


Version 7 Software’Features Include: Integrated Satellite Tracking * Kansas City 
Tracker Support *« Capture Images to Hard Disk or Memory * PLL Sampling + NOAA, 
Meteor, GOES, Meteosat, HF Fax « “Point & Shoot” User Interface with Mouse Support 
¢ 1024x768x256 Colors/64 Gray Levels * Zoom °« Simple, Powerful Image En- 
hancement * 10 User Definable Enhancement Palettes +* False Colorization - 
Unattended Recording + Visible and IR + Animation « Calibrated IR Temperature 
Readout « “3D” Enhancement *« Use Your Images with Hundreds of Other Programs 
« Printer Support * 2-3 Mile Resolution (NOAA) + 3.5 Million 8 Bit Pixels for full NOAA 
Recording + Latitude/Longitude and Map Overlay (US included) »* Reference Audio 
Tape * Clear, Complete 85+ page Illustrated User's Manual - Much More... 


new! Announcing the MultiFAX MF-R1 Weather 
@ . . 
Satellite Receiver! 
Synthesized Tuning - 10 Programmable Memories * 137-138 MHz in 5 KHz 
Steps « NOAA & Meteor APT » GOES & Meteosat Fine Tuning for 


Downconverter * Two Independently Adjustable Audio Outputs + 12 VDC 
(switchable) at Antenna For Pre-Amp « Introductory Price under $250! 


Please write or call for more details on MultiFAX Demodulators, receivers, 
antennas and the MultiFAX GOES/Meteosat 1691-137.5 MHz downconverter. 
Internal demodulator with software: Just $289 plus S&H. 


MultiFAX « Route 1, Box 27 * Peachland, NC 28133 
MasterCard/Visa 704-272-9028 FAX: 704-272-9036 
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Longer Range Reception 
with the Medium Wave 
Portable Radio 


edium wave transistor porta- 
Mee: receive signals via a 
horizontally mounted, small 
inbuilt ferrite loop antenna. Depend- 
ing on the RF circuitry and design of 
the ferrite loop, it should be possible 
to receive AM broadcast stations, 
during the hours of darkness, from 
500-1,500 miles away. Reception, of 
course, depends on receiver efficien- 
cy and location, QRM/QRN, and the 
power and location of the transmit- 
ting station. 

Many countries, worldwide, have 
medium wave AM broadcast sta- 
tions, and many enthusiasts with a 
really good receiver and a good an- 
tenna (such as a frame loop) quite 
regularly receive trans-Atlantic sta- 
tions in the depth of the night, espe- 
cially in the winter. 

It is possible inductively to couple 
a portable transistor radio, 
with a built-in ferrite loop 
antenna, to a much larger 
box frame loop, and thus 
substantially increase weak 
signals and also receive sig- 
nals from much longer dis- 
tances. 

The polar diagram of a 
box frame loop is shown in 
Figure 1A. The maximum 
signal is received on the 
ends, with a null at 90°. 
The ferrite loop, mounted 
horizontally in the receiver, 
has a polar diagram as in 
Figure 1B, in which the 
maximum signal is received 
on the long side, and the 
null at 90° at the rod ends. 

In an inductively coupled 
arrangement, it is neces- 
sary to couple the two loop 
polar diagrams (Figures 1A 
and 1B) to achieve a polar 
diagram, as in Figure IC. 
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Figure 2, in which the portable re- 
ceiver is mounted inside the larger 
frame loop, illustrates how this can 
be achieved 

The author’s medium wave assem- 
bly is intended for use with a 
Grundig receiver, and also with a 
Matsui MR-4099 all-band radio hav- 
ing continuous coverage from 150 
kHz to 30 MHz. The Matsui also has 
a BFO, effective RF-gain control, 
and optional manual or digital tun- 
ing for accurate frequency measure- 
ment. It also has a useful LED S1-5 
signal strength indicator. 

The target frequency range for the 
inductively coupled loop assembly 
was 1600 kHz to 500 kHz. (500 kHz 
can be received on the Matsui but 
not on the Grundig.) The resulting 
range, on the prototype, gives an ac- 
tual range of 1620 kHz to 470 kHz. 


Photo A. The portable radio sitting within 


the box frame loop antenna. 
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The Circuit 


The circuit of the loop consists of 
nine wire turns wound around a 24" 
wide by 30" high timber frame, res- 
onated by Cl, which is a two-gang 
365 pF and 365 pF variable capaci- 


tor such as-a Jackson type O or. 


similar item. The two 365 pF sec- 
tions are wired in parallel, with a 
330 pF silver mica capacitor C2 in 
series with one section (see Figure 
3). The medium wave receiver is en- 
closed by this nine-turn frame loop 
as shown in Figure 2. 


Construction 


Construction is low cost and very” 


simple. See Figures 2 and 4. 

A frame 24" wide by 30" high is 
constructed as shown. The sides 
and top use 1-1/4" wide by 3/8" 
thick seasoned timber, and the bot- 


tom is made from 1-1/4" 


wide by 7/8" thick timber. 


The corners are adhered 
with wood glue, with two 
panel pins tapped in just 
inside the edges, to hold in 
position until the glue has 
hardened, at which point 
the pins are removed. - 
The portable radio “shelf” 
is cut 12" long by 3-3/4" 
wide and 3/8" thick. Its end 
supports are 1-7/8" high by 
3-3/4" wide by 7/8" thick. 
The height can be in- 
creased, if necessary, to 
give clearance, depending 
on the actual type of two- 
gang variable capacitor 
used. The “shelf” is pinned 
and glued as in Figure 4. 
The whole timber assembly 
was finished in teakwood 
stain. The two-gang vari- 


The extra thickness in- 
creases the bottom weight.. 


“palin Hable tiles nage ols 


re 


en, gate 


A. Frame Loop 


B. Ferrite Loop 


C. Frame and Ferrite Loop 


Figure 1. Loop polar diagrams 


able Cl is mounted under the shelf, 
near the loop wire ends, and fitted 
with an insulated shaft coupler go- 
ing through a hole in the front sup- 
port to the control knob. 

The loop winding is nine close- 
wound complete turns of PVC-cov- 
ered 10/0.1 mm connection wire 
(o/d = 0.9 mm) closewound around 
the outer frame, as in Figure 4, and 
connected to Cl and C3, as in Fig- 
ure 3. 


Testing and Operation 


To test the inductively coupled 
loop, tune the radio to a weak signal 


Loop 
9 turns, 24" x 30" 


470-1,620 kHz 


Figure 3. Frame loop circuit. 


around the middle of 
the MEDIUM WAVE 
band. Put the radio on 
the frame loop “shelf,” 
as shown in Figure 2, 
and rotate Cl to reso- 
nance, at which point 
there will be a quite ap- 
preciable increase in 
signal strength. Rotate 
the whole loop assembly 
for maximum signal (see 
Figure 1C). A simple 
nonmetal turntable will 
greatly assist. The loop 
should also be placed 
on a nonmetallic surface 
such as a wood table. 
Next, check the assem- 
bly at both ends of the 
medium wave band, and 
at 500 kHz, if the radio 
covers this. Around 500 
kHz there is still CW ac- 
tivity to be heard. 

In operation the 
portable radio should be 
used in the usual way, 
out of the loop, on 
which Cl should be left 
at maximum capacity. If 
a weak signal needs 
boosting, then place the 
radio on the “shelf,” and 
bring Cl to resonance, 
which should quite dra- 
matically increase the 
signal. Rotate the whole assembly as 
required, as the loop is directional. 
The loop will not work on very 
strong local signals, as this pro- 
duces a form of overcoupling, with a 
dip in signal strength. 


LN 


Pin & glue 


Pin & glue 


Frame loop —————-» 


MW radio 


Figure 2. Unit profile. 


Alternatively, if a search is to be 
made for a distant station on a 
known frequency, then the radio 
should be pretuned to that frequen- 
cy, placed on the frame loop “shelf,” 
and brought to resonance with Cl. 
If conditions are suitable, you live in 
a suitable location, and the right 
time of night is selected, then it 
should be possible, with care, to re- 
ceive long-range stations, such as 
between Europe and North America. 
In all cases it is assumed that.a 
high-quality radio is being used. [Jj 


Loop 
(9 turns close-wound) 


Shaft coupler 


Figure 4. Frame loop. 
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When you contact our advertisers, tell them you saw 
their product in the Radio Fun Ham Marketplace! 


CHEST HARNESS and - 
BELT HARNESS 


CHEST HARNESS 
¢ Zippered/Padded Pocket for pens, 
note pads, extra battery, etc. 
* Radio held chest height for hands 
free listening without earpiece 


Both harnesses ay MADE in USA of 1000 Denier 
padded Cordura from Dupont, with Velcro 


adjustments to fit almost any size Handie-Talkie. 


‘Weatherproof, they won't deteriorate or rot from 
Rain, Snow, or Perspiration. 


BELT HARNESS S 
Handy for everyday use in carrying your 
Handie-Talkie on the belt. ........ $18.95 


Quantity Discount Available 
+$3.50 S/H TX Res. +7.25% Sales Tax 


Send Check or Money Order (USD) 


EMARS 


PO Box 781204 San Antonio TX 78278-1204 
Info: (210) 336-2953 
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BATTERIES 


See live on 
your PC 
what 
satellites in 


orbit see 


Capture live breathtaking images of the Earth for fun or 
profit. Zoom in up to 20X. Send $39 check or M.O. ($45 air, 
$50 overseas) for our fantastic 12 diskette set of 
professional quality copyrighted programs (IBM type) that 
does satellite tracking, image acquisition, image processing, 
3-D projections and more. Direct reception from the 
satellites guaranteed worldwide without a satellite dish. 
Schematics included for interface. For FREE information 


log-on to our bulletin board anytime at: (718) 740-3911. 


VANGUARD Electronic Labs 
Dept. A, 196-23 Jamaica Ave. 


3 Hollis, NY 11423 _Tel.718-468-2720 


Sell your old ham gear in the 
Radio Fun Flea Market. 
Call (800) 677-8838 to place 
your classified ad today. 


Slow Scan TV 


doesn't have to be expensive anymore] 


Every day more hams are enhancing their communication by using 
images. Join the fun and see what you've been missing. 


Quality Color SSTY is easy and affordable with Pasokon TV. $239.95 


Requires IBM PC-compatible, '386 or better CPU, 1 Megabyte of memory, color VGA 
display, MS-DOS, Shipping: $5 to U.S.A. and Canada, $15 for others, Write or call for 
complete details, 


Absolute Value Systems 

115 Stedman St. #R 
Chelmsford, MA 01824-1823 
(508) 256 6907 

e-mall: johni@world.std.com 
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REPLACEMENT 
BATTERIES 


(ALL NEW — MADE IN USA) 


ICOM 
13.2v 1400 mAh 
9.6v 1400 mAh 
13.2v 600 mAh 
8.4v 1400 mAh 


MasterChargers 
Master Charger | DELTA V, RAPID CHARGER NEW 
ALL VOLTAGES 4.8v -13.2v 1/2-2 HOURS 
MASTERCHARGER Ila TAPER CHARGER 
ALL VOLTAGES 4.8v-13.2v 8 Hours+ 


DUAL CHARGERS PB32, 6v @ 600mAh 
° MasterCharger I+/ * MasterCharger I+lla * MasterCharger la+ila 6V @ 1200mAh 
AUTOMATICALLY CHARGES TWO BATTERIES AT SAME TIME 9.6V@ 600mAh 


ALL MasterChargers (SINGLE & DUAL) FEATURE: 
¢ INTERCHANGEABLE CUPS * FULLY AUTOMATIC OPERATION YAESU FT-11R /51R 
* BUILT IN OVERCHARGING PROTECTION FNB31, 4.8V@ 600mAh 
* MORE THAN 50 CUPS AVAILABLE FNB33, 4.8v @ 1200mAh 
e USER FRIENDLY * OPTIONAL DC CHARGER FNB33(s), 4.8v @ 1500mAh 


FNB35SS, 7.2v @ 1500mAh 
CAMCORDER 

SALE Panasonic PB 80/88 Orig. Pan. $39.00 FNB38, 9.6v @ 600mAh 
All 7.2 Volt 


Sony NP77H 2400 mah = $39.00 

Sony NP55 1000 mah $29.00 

at 1500 MAH [cennémn  2000men $38.0 
BATTERY 

PACKS 

FNB.27S 12” B00 man $39.00 


Panasonic Palm 2400mah $39.00 
ALL BATTERY PACKS — GUARANTEED TO HAVE THE ADVERTISED CAPACITY 


BATTERY-TECH, INC. 


Sharp BT 21/22 2000mah $45.00 
RCA/Hitachi 8mm 2400 mah $39.00 
28-25 215 PLACE « BAYSIDE, NY 11360 
800 - 442-4275: FAX 718-631-5117 —N.Y.S. (718) 631-4275 
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KENWOOD 
12v @ 1100 mah 
7.2v @ 1200 mah 
7.2v @ 2200 mah 
7.2v @ 750 mah 
7.2v @ 1500 mah 
12v @ 800 mah 
7.2v @ 750 mah 
12v @ 800 mah 

PB-18 7.2v @ 1500 mah 


KENWOOD TH22AT /79 


BP82, BP83 
BP84 7.2v 1200 mAh 3” $39.00 
BP85B 12v 600 mAh 3” $69.00 


YAESU 


ALINCO 

EBP-10N; 7.2V@ 700 mAh $35.00 
EBP-12N 12v @°°700 mAh $47.00 
DJ-F1T 

EBP-16N 7.2v @750 mAh $37.00 
EDP-18N 12v @ 600 mAh $47.00 
DJ-180 DJ-580 

EBP-20N 7.2v @800 mAh $34.00 
EBP-20NX 7.2v @1500 mAh $44.00 
EBP-22N 12v @ 800mAh $49.00 


FNB-2 10.8v 600 mAh 
FNB-4 12V 750mAh 
FNB-4A 12v 1000 mAh 
FNB-17 7.2v 600 mAh 
FNB-10S 7.2v 1200 mAh 
FNB-12S 12v 600 mAh 
FNB-25 7.2v 600 mAh 
FNB-26 7.2v 1200 mAh 


ICOM-W21AT / 2GX 
BP-157, 7.2v @ 900mAh 
BP-157(s), 7.2v @ 1500mAh 
BP-132, 12v @ 850mAh 
“available with and without microphone” 


MOTOROLA 
GP-300, 75V @- 1200MAH 


ALL BRANDS AVAILABLE 
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number(s). Please allow 6 weeks for processing of inquiry. Offer valid in the U.S. and possessions. 


i Subscribe Now! 
Radio F GARB 12 issues for $12.97 
Send 1231 f 

MIVES Spetie rin cine lew tatcior 12.97. 


For instant service call toll free 1-800-677-8838 


Name (Please Print) Call 

Address 

City State Zip 

Charge my: _] MC _] Visa (J AMEX J Bill Me LI Payment Enclosed 
Card Number Exp. Date 

Class License Year Licensed 73 Subscriber QST Subscriber CQ Subscriber 


Canada add $7.70 postage and GST. Foreign add $12 surface, $36 airmail. Newsstand rate $24. Basic subscription rate $14.97. 
01C 


Radio Fun 


PO Box 10658 
Riverton NJ 08076-6058 
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Radio Fun 


70 Route 202N 
Peterborough NH 03458-1194 


$4 a9 5 a an incredibly 
_ low $14.95, you get an 
4 1 4. MF] dual band 2 Meter 
/440 MHz mobile antenna! 

It's the fastest selling mobile 
antenna in ham radio! 


a high gain '/2 wave over '/4 wave 
radiator. On 2 Meters, it's a full size 
'/4 wave radiator. 

Its tough stainless steel radiator 
is only 19 inches tall -- won't knock 
off when parking in your garage. 

You get excellent gain for solid, An extra powerful magnet holds 
noise-free QSOs. On 440 MHz, it's it steady -- even at highway speeds. 


Setar dasade MHz 5/8 Wave 2 Meter Mobile Antenna 


Ground Plane MFJ-1728B SN etl ly ree pees mobile, use 
¥ ; $ 95 's Maximum Gain™ 5/8 Wave 2 Meter 
39 qe. N 24 Mobile Antenna. You'll get the maximum 
possible gain of any single element mobile antenna! 
Dual band Competitive 5/8 wave mobile antennas can't work any Y 


ground plane 
antenna for 2 


‘ ~ better -- no matter how much more they cost. 
Meters and 440 


You get low SWR so your rig can safely deliver 
; maximum power into your antenna. It's rated at 300 watts 
MHz gives you PEP so you can use any mobile rig plus a mobile amplifier. 
extra long rang You get a heavy-duty magnet mount that holds your antenna tight at 
on 440 MHz with a high gain halfwave highway speeds and a black magnet base that'll look good for years. 
over quarter wave radiator. On 2 You get a stainless steel radiator that'll endure years of harsh mobile 
Meters you get solid quarter vebet use and 12 feet of coax cable. 
performance. Mounts on | to 1'/2 inch You get MFJ's one year No Matter What™ unconditional guarantee. 
mast with single U-bolt. Easy-to-tune. = Qrder MFJ-1728B with standard PL-259 coax connector and also 
Wave Groun Plane includes a free BNC adapter for your handheld. 


as 


ey | Glass Mount Dual Band 2 Meter/440 MHz 
-1734 
The MFJ-1740 33995 The MFJ-1734 is the best glass mount dual 
brings up 2 Meter ew! band 144/440 MHz antenna in ham radio! 


It's perfect for your dual band mobile. A free 
BNC adapter is included for your handheld. 

You'll get a potent 2.6 dB of gain on 2 Meters and a 
thundering 6.3 dB on 440 MHz with low SWR. It handles 
50 watts of power and includes 12 feet of coax, cleaning 

5 pad, and all mounting hardware. 
small 6 inch counterpoise mounted inside your vehicle lowers SWR 
and makes tuning easy. Tuning tool included. 

A unique radiator mount lets you adjust the outside radiator for angled 
surfaces -- no tool needed. The radiator is easily removable to prevent 
damage to your antenna when you wash your vehicle. 

It's easy to install on a glass window or other non-conductive surface. 


repeaters as well Be ei 
as any '/4 wave 
ground plane made! x 
You get easy tuning, low loss 
ceramic antenna insulator and strong 
lightweight aluminum construction. 
Single U-bolt mounting for 1 to 1/2 


inch mast. Cutting chart included for 


ae 


2 Meter halfwave hte antenna 


ry aoe MFJ-1738, $29.95, for 2 Meter, less counterpoise. 
; sole 94, $7, 95, remounting kit for MFJ-1734 and MFJ-1738. 
Roll up this ; ' 
halfwave 2M : Zz Yag 
’ too baal elements on 440 MHz... 4 elements on 2 Meters .. .$49.95 


Get two Yagis for the price of MEI. 7 68 

one... . enjoy two Yagis in the sG69°5 
space ‘of one with single coax New! | 
feed! ew: ‘ : 


MF J's exclusive dual band balanced 
feed with FerriteChoke™ decoupling | 
prevents pattern skewing and gives you ) 
low SWR. 

The MFJ-1768 is based on the National Bureau of Standards design 
that's optimized for maximum forward gain with high front-to-back ratio 
and a clean symmetrical pattern. 

Mounts vertically for FM/Packet or horizontally for SSB with 
single included U-bolt on | to 1'/2 inch mast or tower leg. 


your pocket! It's . 
the perfect gain antenna for pavers: 

Get home station performance on 
the go. Just hang your MFJ Pocket 
Roll-Up™ in the clear and plug the BNC 
connector into your handheld. 

It's omni-directional and has 
significant gain over a '/4 wave. It does 
not need a cumbersome ground dios 
so it's convenient for indoors and works 


Bual Band jlexible Ducks 


MFJ Dual Band Mobile Antenna 


_ For an incredible $14.95, you get a dual band 2 Meter/440 MHz mobile antenna 
with strong magnet mount, stainless steel radiator, 15 feet of coax and BNC 
adapter for your handheld -- It's the fastest selling mobile antenna in ham radio! 


You get 15 feet of coax with a 


standard PL-259 coax connector for 
your mobile rig. 


You get a BNC adapter so you 


can also use it with your handheld! 


Your MFJ-1724B is protected by 


MFJ's famous one year No Matter 
What™ unconditional guarantee. 


5/8 Wave Greund Plane 
MFJ-1750 


$4 gs 

For a low, low 
$19.95, you get a high 
performance 2 Meter 
5/8 wave ground é 
plane home station 
antenna -- you'll get the maximum gain 
of any single element antenna. 

More expensive 5/8 wave ground 
planes can't work any better -- no matter 
how much they cost. 

You get... shunt fed matching that 
bleeds off unwanted static and gives 
you low SWR... strong lightweight 
aluminum construction... low loss 
ceramic antenna insulator... MFJ's 
RapidTune™ radiator ... MFJ's one year 
No Matter What™ guarantee. It mounts 
on | to 1'/2 inch mast with single U-bolt 
and is Made in USA, 

MF'J-1752, $19.95, for220 MHz. 

HT Range Extenders 


Telescoping a antennas for handhelds 
anger” 2 Meter Halfwave, 
MFJ-1714, $16.95. For really long range 
this MFJ endfed halfwave is hard to beat. 
It outperforms a */s wave on a handheld 
because the */s wave needs a ground plane. 
The MFJ halfwave doesn't. It's shorter, 
lighter, has more gain and places 
less stress on your antenna 
connector than a */s wave antenna. 
When collapsed, it performs like 
a rubber duck. 40" extended, 
10'/2" collapsed. 


B. Dual Bander™ for 2 ‘ 
Meters and 440 MHz, “a 
MEF J-1712, $14.95. Got a new BIC 


dual band handheld or separate 
units? One antenna fits all. It's a '/4 wave 
for 2 Meters and a */s wave with gain for 
440 MHz. 7'/3" collapsed, 19" extended. 

C, Pocket Linear™ 3 Wave, 2 
Meters, MFJ-1710, $9.95, Carry this 
pen size antenna in your pocket like a 
ballpoint pen. When you're using your 
rubber duck, on the fringe and noisy, 
put on the Pocket Linear™, extend it to 
24'/2' and carry on your QSO. Has 
pocket clip. 5!/4" collapsed. 


I 4444) Mize fle z flevble eo BuCES. for HTs 


MFJ-1717, $19.95, Enjoy 

de endable QSOs when other 

rubber ducks give you noise. 

High gain '/2 wave on 440 MHz, 

full size '/4 wave on 2M. Won't 
‘ jab you -- bends, twists, flexes 


ft 3 h 
© D Plesibuck™ Mry-1716, A.B. 


$16.95. Similar to MFJ-1717. Full '/s 
wave on 440 MHz, efficient loaded '/s 


‘ waye on 2 Masters, Bi inches ! 


High strength 6061-T6 aluminum 5 foot, !'/s inch diameter boom. 2 
ounds. Elements are electrically isolated from boom, Made in USA, 


144/440 Miz Duplexer 
Lets you use MFJ-916 
dual band 144/440 $29°5 aia 
MHz antenna with wt 
separate transceivers or sep- 
arate 144/440 MHz antennas 

with dual band transceiver. 


Nearest Dealer/Orders: 800-647-1800 
Technical Help: 800-647-TECH (8324) 


1 year nconditional guarantee * 30 day money back 
guarantee (less s/h) on orders from MFJ ¢ Free catalog 


Rae MFJ ENTERPRISES, INC. 


ve A763 You can set up or take down MFJ's 
portable 3 elements 2 Meter Yagi in 
seconds! Elements simply screw into the boom. | 

You can take it with you wherever you go and [ 
have the "oomph" and directivity of a beam. 

It's easy to store and sturdy enough to use as 
your home station antenna. Bie die, 2 

Mounts vertically for FM/packet or norizontelly for SSB. Cent 
or end mounts with single U-bolt. Great for packet/PacketCluster™. 

It's compact 2*/4 foot boom gives you a calculated gain within | 
dB of a four element Yagi with a boom nearly twice as long. 

Extra thick elements maintain high gain and directivity over entire 
2 Meter band. MFJ's FerriteChoke™ decouples feedline. 

Elements and boom are made from strong lightweight aluminum 
and protected by MFJ's Permanent Molecular Bonding Technology™. 

Weighs just 2 pounds. Boom is 30'/2 inches. Made in USA. 


Box 494, Miss. State, MS 39762 
(601) 323-5869; 8-4:30 CST, Mon-Fri. 
FAX: (601) 323-6551; Add s/h 


making quality affordable 


Add this short, 4'/4 My: 2° li 8 
inch ShortyDuck™ to your $ 
2M handheld for a Q-5 
signal! Impedance matched for maximum 
gain. High-Q helical wound radiator. 


MF]... 


Prices and specifications subject to change © 1995 MF) Enterprises, Inc. 
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New PacComm PicoPacket 


Compact! Only 1” x 2.5” x 3” An inch shorter than a 
pack of cigarettes. 

Powerful! Z - 181 high integration MPU with one 
megabyte address space. 

Inexpensive! Only US$129 (32k RAM model). 


Perfect Beginner’s TNC ! Every feature you would 
expect in.a “normal size” AX.25 1200 baud TNC, plus 
On-Line HELP! Type Help and a command name 
(or part of a command name) and receive the correct 
spelling, shortest abbreviation, default value(s), 
acceptable values, and a short explanation of its 
function. 

Other Features 

PacComm’s full featured Personal Message System. 
Comprehensive support for GPS data and the 
Automatic Packet Reporting System (APRS) 
EPROM is socketed and full size for ease in 
upgrading firmware. 


4413 N. Hesperides Street 
Tampa, FI 33614-7618 


(813) 874-2980 (800) 486-7388 


RDER 


<nous| ELENCO ¢ HITACHI © B&K PRODUCTS cat tou reee 
sHIPPINS GUARANTEED LOWEST PRICES eee esas 


1-800-445-3201 (Can.) 
AFFORDABLE - HIGH QUALITY — ELENCO OSCILLOSCOPES 


2 YEAR WARRANTY 


Hitachi Compact Series Scopes 


V-212 - 20MHz Dual Trace $425 
V-525 - 50MHz, Cursors $1,069 
V-523 - 50MHz, Delayed Sweep $995 
V-522 - 50MHz, DC Offset $975 
V-422 - 40MHz, OC Offset $849 
V-222 - 20MHz, DC Offset $695 
V-660 - 6OMHz, Dual Trace $1,375 
V-665A - 60MHz,DT, w/cursor $1,449 
V-1060 - 100MHz, Dual Trace $1,549 
V-1065A - 100MHz, DT, w/cursor $1,695 
V-1085 - 100MHz, QT, w/cursor $2,125 


B&K OSCILLOSCOPES 


2120 - 20MHz Dual Trace $389 
2125 - 20MHz Delayed Sweep $539 
1541B - 40MHz Dual Trace $749 
2160 - 60MHz Dual Trace, Delayed Sweep, 


STANDARD SERIES 
$-1325 25MHz $349 S-1340 40MHz $495 
S-1365 60MHz $849 


Features: Features: 
High Luminance 6°CRT m# TV Sync @ Delayed Sweep 

 imV Sensitivity @ 2-x1, x10 Probes i Automatic Beam Finder ; peeled lll ; Dual‘Time Base_____$949 
@ X-Y Operation Complete Schematic ™ Z Axis Modulation gradicule aN SU OOM iz) reat race Dualaiihelba se) 
@ Voltage, Time, + Frequency differences displayed Built-in Component Test Delayed Sweep __ $1,379 
on CRT thru the use of cursors (S-1365 only) @ Plus all the features of the ‘attordable" series 2522A - 20MHz / 20MS/s Storage $869 
@ Plus much, much more 


Digital | Elenco LCR + DMM Digital Capacitance Digital LCR Meter Function Generator 
Multimeter ey = LCM-1950 Meter | ‘aml LCR-680 GF-8026 


EDM-83B CM-1555 $79.95 | Bitten) 

$175.00 $79 $49.95 + 3-1/2 Digit LCD Oisplay | go { $239 
Almost M Inductance 1H to 200H J © j H 

feature wiaiaoie Brite 4MHz rrotn tpt 19:20,0801 * Resistance .19 to 20MQ ‘ Gece 

Bargain of c nductance © 3.1/2 Digit LCD readout * Capacitance Ip! to Sine. Square, Triangle, Pulse 

the decade apacitance with unit indicator 200uF Ramp, .2 to 2MHz, Freq Ctr 


ie 3/4 Digit Multimeter Digital Multimeter Kit Frequency Counter 
BK-390 with Training Course F-1225 (Ail Models Available Call) 
$1 39.00 “ By Elenco % 2 : $225.00 Scopemeters 
°0.1% DCVaccy | Saad M-2665K J ~ agi +8 Digit LEO display | Model 93 $1,225.00 70 Series 

* Analog bar graph $49.95 ___ # Wide measuring range | Model 95 $1,549.00 Model 701i $69.95 

* Auto/manual ranging $ 4 WES High sensitivity | Model 97 $1,795.00 Model 7711 $149.00 

* Full function 34 Ranges « Data hold tunction | 10 Series Model 7911 $175.00 
» Extra large display » ideal school project 


Input impedance 1MQ or 502 | Model 10 $62.95 80 Series 
M-2661 (Assembled) $55.00 © 10:1 Input attenuation function | Model 12 $84.95 Model 87 $289.00 


Combination 


Emf/Microwave 
Tester 


$89.95 


t in one' Affordable electromagnetic 
7 petece asta too! $24.95 (Emt) and microwave tests 
$34.95 an2nex KIT for hobbyists and technicians made easy! 


DELUX SERIES 
S-1330 25MHz $449 S-1345 40MHz $575 
S-1360 60MHz $775 


12 Functions 


FLUKE MULTIMETERS 


© Capacitance meas, 
© Temperature probe 


$44.95 — AR2N6 sun 


Ideal traiming aid for Seginners 
Makes it fun and easy to earn adout 
amateur radio 

« Covers both 2 meter (144. 
Hod and 6 meter ($0-S4tHz) 
i 


ISOTIP #7980 


© Oual conversion superheterdyne 


Telephone Kit Function Generator } Learn to Build and Program Electronic Too! Kit Digital/Analog Trainer 
Complete Mini-Lab For Building, Testing, 


PT-223K a Computers with this Kit 
@ ? Blox P Prototyping Analog and Digital Circuits 


$14.95 5 2S | Ss flares ‘i 7 XK-525 
og $159.95 


Available 7 3 
Assembled $29.95 sy Kit XK-525K 

prez Kit $26.95 > $129.95 

$15.95 Sine, Triangle, Square wave MM-8000 |“ 4 P ini ; 


By Elenco 
Transistor Radio Kits | Telephone Line Analyzer $129.00 : me 
with Training Course 


¥ Elenco's trainer is designed for school projects, with 
AM/FM Radio From scratch you build a complete sys- | A professional organizer tool kit | 5 builtin power supplies. Includes a function gener: 
Model AM/FM- 108 $29.95 tem. Our Micro-Master trainer teaches | at affordable prices. Includes 25 | ator with Fie Weanpe variable. bail wianguiar, 
= ' = square wave forms. Power supplies are regu: 
AM Radio Kit ; you to write into RAMs, ROMs and run § high quality tools in a high im laled and protected against shorts, 
Model AM-550 $19.95 Kit TT-400K $19.95 8085 microprocessor, which uses | pact cafrying case which in- | +. -2¢e can include a full line of tools and meter 
Assembled TT-400 $26.95 | Similar machine language as IBM PC. J cludes a pocket for meter of your choice. 


WE WILL NOT BE UNDERSOLD C&S SALES INC. 15 DAY MONEY BACK GUARANTEE 
UPS SHIPPING 48 STATES 5°- OTHERS CALL 1245 ROSEWOOD. DEERFIELD. IL 60015 FULL FACTORY WARRANTY 


IL RES add 7 75°. TAX 
520-0085 « 07 WRITE F = 
PROBES INCL ALL SCOPES & ETERS FAX: 708-520-0085 » (708) 541-0710 E FOR FREE CATALOG 
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PacComm Packet Radio Abariel Inc. 


32k RAM is socketed and full size for easy upgrade to 
128 (or order the 128k already installed). 


RJ-45 serial cable with adapter to DE-9S. RJ-45 radio 
cable has real wire - solders easily to radio connectors. 


Both DOS and Windows™ packet terminal programs 
included. 


Instruction manual, schematic, Quick Command list- 
ing, power cord included. 


Options 

128k, 256k, 512k, or Imb RAM. 

Full-time GPS port (second serial port). 

Smart Battery. A special battery pack which uses two 
AA cells to generate 5vde. 

Mating GPS receiver. A Trimble SVeeSix-CM2 receiv- 
er fits in a separate case the same size as the Pico and 
attaches via an audio stereo cable. 


Available March 30th. 
CIRCLE 152 ON READER SERVICE CARD 


Printed Circuits 
in Minutes Direct 
From the Photocopier 
or Laser Printer! 


Use household _ 


Sheets iron to apply. 


Or tizeraer | 4 


~ PnP BLUE 


For High Precison, Professional PCB Layouts 
1. LaserPrint 
2. Iron-On 
3. Peel-Off 


4. Etch 
Adds an Extra Layer of Resist for 
Super fine lines on Std Clad Bds. 


or 
PaP WET 
Easy Hobby Quality PCB's 
1. LaserPrint 
. Iron-On 

3. Soak-Off w/ Water 

4. Etch 
Transers Toner from Laser Printer or 

Copier as Resist on Std Clad Bds. 


20Sh $30/40Sh $50/100Sh $100 
PnP Blue or PnP Wet (No Mixing) 


Sample Pads 5 Shts Blue + 5 Shts Wet $20 
VISAIMC/PO/CK/MO $4 S&H — 2nd Day Mall 


Techniks Inc. 
P.O. Box 463 Ringoes NJ 08551 


(908) 788-8249 
100% Money Back Guarantee! Dealer inquirie invited 


CIRCLE 245 ON READER SERVICE CARD 


AMATEUR & ADVANCED 
COMMUNICATIONS 


AMATEUR and SHORTWAVE 
RADIOS, ANTENNAS, TOWER, 
BOOKS and ACCESSORIES 


f—> NOSALES TAX 


3208 CONCORD PIKE 


ROUTE 202 
WILMINGTON DE. 19803 
302 478 2757 


CLOSED SUN & MON 


SAME DAY UPS 


CIRCLE 189 ON READER SERVICE CARD 


| ULTIMATE MODIFICATION BIBLE VOL. IV 
__ NEW AND MORE COMPLETE 


MOST COMPLETE, GREATEST IN IT’S TIME 


* OVER 800 MIKE WIRING CODES FOR 
CB AND HAM RADIOS. 

* OVER 400 CB POWER/MODULA- 
TION BOOST INSTRUCTIONS. 

* OVER 200 MOD. FOR CB PLL'S. 

* OVER 175 MOD. FOR HAM RADIOS. 

*OVER 50 COMPLETE SYNTHE- 
SIZED CRYSTAL CHARTS WITH 
INSTRUCTIONS. 

*OVER 25 SCANNER MOD. AND TEN © 
METER RADIO MOD. 

* OVER 20 PRECALCULATED MOD. CRYSTAL CHARTS. 

: Syn caine AND ANT./COAX db GAIN/LOSS 


CIRCLE 151 ON READER SERVICE CARD 


95 
KDC SOUND $29 
17294 FM 3083 MONEY 
CONROE, TX 77302 ORDER, COD,-} 
ORDERS ONLY: 1-800-256-9895 MC/DISCJVISA 
ALL OTHER CALLS: 409-231-3753 OR CK. 


SENSATIONAL NEW WAY TO 
LEARN CODE—Do Aerobics, 
Sing, Jog, or Drive while 
learning code! A fun & easy 
way to learn or retain Morse 
Code skills. Now the secret is 
yours with this amazing 
syncronized breakthrough! 
Great fun tape for all licenses 
and classrooms! 

Order: 


“THE RHYTHM 
OF THE CODE” 


Version 2 cassette today! 
Send $9.95 and $2.00 S/H to: 


KAWA RECORDS 


P.O. Box 319-RF 
Weymouth, MA 02188 


Check or money order only. 
We ship all orders within 5 days. 
MA residents add 5% sales tax. 


CIRCLE 2 ON READER SERVICE CARD 


Chassis Kits Rack Shelves 
Cabinet Kits Rack Equipment 
Assembled Cabinets Antenna Grounding Kits 
Slope Box Kits Tower Mounted Box Kits 
UHF & VHF Antenna Dipole Hangers 

Power Divider Kits Other Enclosures 


Small sheets Aluminum and Brass 
UHF / VHF Antenna Parts 


i ho Byers K3IWK 
5120 Harmony Grove Road « Dover, PA 17315 
Phone 717 - 292-4901 
Between 6PM and 9:30PM EST. Eves. 


CIRCLE 222 ON READER SERVICE CARD 


2-Meter Stripline 
Bandpass Filters 


IN-LINE TRANSCEIVE OPERATION 
Cleans Up Out of Band Interference 


Model SL-144 ss (plus S&H) 


Complete Line of HF Bandpass Filters, — 
Antenna Phasing and Switching 
Devices Available. 


Order Line 1-800-457-1690 


We accept VISA & MC 


aM 
Dunestar erp 


P.O. Box 37, St. Helens, OR 97051 


Write, FAX or Call for more Information 


CIRCLE 27 ON READER SERVICE CARD . 


Talkin's No Fun 
Without A Jo Gunn! 


4+ 4 STAR 


UPS 
SHIPPABLE 


Other Models & Sizes 
Available in 10 or 11 Meters 


=" 


Call or send $2.00 for Complete 
Catalog and Pricing of Antennas. 


Route 1 - Box 32C, Hwy. 82 

Ethelsville, AL 35461 

(205) 658-2229 

FAX: (205) 658-2259 

Hours: 9 am - 5 pm (CST)- 
Monday - Friday 


DEALER INQUIRIES, PLEASE CALL 


BATTERIES 


Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, 
Computers, Etc. 

And All Portable Equipment 


YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 


CALL US FOR FREE CATALOG 
E.H. YOST & CO. 


2211D PARVIEW RD. 
MIDDLETON, WI 53562 

(608) 831-3443 
FAX (608) 831-1082 
CIRCLE 114 ON READER SERVICE CARD 


Milestone Technologies 
3140 South Peoria St. 
Unit K- 156 

_ Aurora, CO 80014-3155 
Price Class: $24.95 


CODEMASTER V Morse Code 


very ham brushes up against 

the code at some point in his 

or her career, with varying 
results. Some take to it with no 
problem, and have a great time work 
ing high-speed CW contests. Some 
are less successful, and maybe even 
forego the chance to upgrade be- 
cause of it. There are various meth- 
ods available to those who want to 
improve their Morse skills—copy- 
ing off the air, making QSOs, us- 
ing cassette tapes, studying with‘a 
friend—but perhaps the best tool 
available for the would-be CW wiz is 
the personal computer. Personal 
computers have many characteris- 
tics that make them ideal tutors. 
The computer has a flawless fist, 
has infinite patience, and can even 
remember your “difficult” charac- 
ters! Time spent in front of the com- 
puter may be the most effective way 
to increase your code speed in a 
hurry. 

A recent addition to the list of 
available programs is the CODE- 
MASTER V program from Milestone 
Technologies. CODEMASTER has 
features that make it useful for 
everyone, from expert right down to 
someone who doesn’t know a single 
Morse character. Whether you're a 
beginner just starting out, or an old 
timer who simply wants to sharpen 
up your skills, CODEMASTER has a 
feature that will be make it easy to 
improve your Morse code ability. 


Features and Performance 


If you’ve never studied the code 
before, a good place to start would 
be the Basic Morse Training op- 
tion. This opens up a screen with 
two main screens: Learn Morse 
Code and the MorseMonster Game. 
The Learn Morse Code option gives 
you a choice of eight separate 
groups of characters to learn at a 
time—for instance, AXCWT or HB- 
DIJ. These groups are tackled one at 
a time, and as each group is learned 
it can be added in to the next group 
to allow the student to build on his 
existing knowledge. Note that some 
of the “harder” characters are in- 
cluded right off the bat. Rather than 
employing the old easy-to-hard 
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method (T- M-- O---, etc.), in which 
all the nasty stuff is saved for last, 
this character grouping sprinkles in 
the more difficult letters right up 
front. In the Learn Group mode, the 
characters are sent in the same or- 
der as they are listed in the group, 
three at a time. After a 1-second de- 
lay the character is displayed on the 
screen, giving you time to think be- 
fore the answer is displayed. The 
Practice Group mode works ina 
manner similar to the learn mode, 
except that the characters are sent 
in a random manner, allowing them 
to be written down and checked for 
accuracy (no peeking!). Finally, the 
Practice Groups 1-n mode allows 
any combination of the first n 
groups to be randomly sent. By the 
time the eighth group is finished, all 
eight groups will have been random- 
ly sent—all the letters, numbers, 
and punctuation. At this point you 
can start working on increasing 
your speed, and you'll also have the 
confidence to get on the air! 

If all this learning and practicing 
seems too much like school, the 
MorseMonster Game should supply 
some relief. While not exactly a 
high-resolution 3-D super-VGA 
video game, MorseMonster is a lot of 


‘fun. Similar to the “letter drop” 


functions of some typing programs, 
this game-drops “bombs” from an 
overhead monster. Oddly enough, 
the bombs seem to whistle as they 
fall and, if you listen closely enough, 
you'll find that the whistling is actu- 
ally a CW letter being repeated over 
and over. Typing that letter on the 
keyboard causes the bomb to ex- 
plode harmlessly in the air, not un- 
like the Patriot Missile scenario. As 
the bombs get closer to earth, the 
speed of the CW decreases, making 
it easier to save the earth. In addi- 
tion to being a good time, Morse- 
Monster is actually quite humbling, 
especially on the expert level. When 
those bombs come down at 40 wpm, 
it’s pretty clear that you don’t have a 
clue; however, they repeat over and 
over until they’re slow enough for 
even the slowest op to copy. Morse- 
Monster gives an overall speed rat- 
ing based on how well you did for a 
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series of bombs, but it should be 
noted that this is a relative rating. 
Not only do you have to recognize 
the letter before it hits the earth, 
you must locate and hit the right 
letter on the keyboard. Not a big 
deal if you're a touch typist or you 
want to practice using the “mill,” 
but for the casual operator it can be 
a little tricky. In addition, the letters 
repeat as soon as the current letter 
is finished, meaning the Es come a 
whole heck of a lot faster than the 
Os. In any event, MorseMonster is 
great fun, and only slightly addic- 
tive. ; 

Once you have learned the code, 
there are several ways to improve or 
keep up your speed. CODEMASTER 
will send random Character 
Groups, not unlike the commercial 
tests and military practices of the 
old days. Although somewhat bru- 
tal, random letter groups quickly 
separate the men from the boys as 
far as code proficiency is concerned. 
If you can copy 20 wpm code 
groups, you can copy 20 wpm any- 
thing. As with most features of the 
CODEMASTER V program, random 
groups can be customized. If you 
want your groups to be 8 characters 
long, containing just prosigns, num- 
bers, and punctuation (or something 
equally abusive), it’s no problem. 

As code proficiency increases, you 
begin to copy complete words rather 
than individual letters. In order to 
practice this skill, the program al- 
lows a file of Random Words to be 
sent. In addition, a file of various 
Callsigns is included to sharpen 
your ear for letter combinations like- 
ly to be heard in a callsign. A Tests 
option sends three different tests for 
each of the three US Morse quailifi- 
cation speeds. Tests contain all of 
the alphabet, the numbers, the 
prosigns, and punctuation. The test 
is transmitted following a short 
countdown, and the screen remains 
blank during the test. After the test 
is finished, the text is displayed on 
the screen, allowing you to check 
the test for accuracy. Moreover, you 
can modify any of these files as de- 
sired, or create and load different 
files into the program. CODEMAS- 
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TER V will also send plain text 
files—any file in ASCII format. This 
would be useful for sending code for 
test purposes to a group, transmit- 
ting local bulletins to the club (as 
long as you weren't broadcasting), or 
simply letting the user copy fresh 
material. Complete.instructions for 
file creation and mianipulation are 
included in the accompanying man- 
ual. 

Two other functions round out the 
features of CODEMASTER. The Key- 
board Echo function simply sounds 
each character that is typed on the 


_ keyboard. This is useful for those 


having just begun to learn the code, 
or for practicing with a friend who 
may not know Morse Code at all; if 
the friend can type, he or she can 
send Morse! Because this function 
makes use of a buffer, the user can 
“type ahead” of the sound and, as 
long as the proper spaces, and so 
forth, are typed in, the code will 


come out perfectly. As a matter of 
fact, if you are typing a word or two 


ahead of the code being sent, you 
can make a mistake, backspace to 
correct it, and still have it come out 
all right. The other function, also 
useful when practicing with a friend, 


makes the computer into a simple 


code oscillator (okay, a $1900 code 
oscillator ...). The Ctrl and Alt 
keys become hand keys; as long as 
you hold it down, the tone sounds. 
Whereas banging on the Alt key 
with your index finger is not con- 


_ ducive to machine-like sending, es- 
_ pecially beyond about 10 wpn,, this 
_ feature makes it fun and easy to 


If you don’t read the September 
issue of 73 Amateur Radio Today, 
here is some of what you’re miss- 
ing: 

e Since we have those signals 
anyway, why don’t we make “Bor- 
ing Beacons” kill two birds with 
one stone? D. R. “Kuby” Kubichek 
N6JSX tells how he makes his bea- 
con carry “seismic waves!” 

e Phil Salas AD5X might have 
been tuning on a beacon to work 
up his “QRP Delight.” He shares 
his results: a full-featured antenna 
tuner with built-in SWR meter. 

¢ But if you want your QRP unit 
to bulge some muscle, give a read 
to Steven Weber KD1JV as he tells 
you all about his “DDS Dream 
VFO.” 

e The sun is free for the using, 
right? There’s plenty of power to 
run a QRP rig if you have some- 


practice quickly your sending skills, 
either with yourself or for a buddy to 
copy. 

A great deal of flexibility is provid- 
ed via the Program Configuration 
screen. Character speed, overall 
speed, pitch, random group charac- 
teristics, “hard” characters (your 
own personal favorites)—you can 
adjust all to fit your preferences. 
This configuration allows you to 
take advantage of the method 
whereby the individual character 
speed is quite high, and the overall 
word per minute speed is much low- 
er. This forces the trainee to learn 
the sound of the characters at high 
speed, so when the actual speed in- 
creases to this point the characters 
don’t sound any faster. In turn, this 
process eliminates the “plateau ef- 
fect” commonly found when letters 
are initially sent at four to five words 
per minute, and gradually in- 
creased. This system, called the 
Farnsworth method, is extremely ef- 
fective for rapid progress in CW edu- 
cation. Of course, CODEMASTER al- 
lows you to set the speed for stan- 
dard spacing, if desired. 


Conclusion 


CODEMASTER works on virtually 
any PC, even that old 512K single- 
floppy drive beast you have in the 
ham shack. Installation is a breeze 
with the built-in install program, 
and the program takes up a measly 
358K on the hard drive. Priced at 
only $24.95, CODEMASTER V could 
be the best investment you make to- 
ward your next ham ticket. 


thing like Everett James K4SYU’s 
“Portable Solar Electric Power Gen- 
erator.” 

e There’s something to be said for 
classic designs, and David Cripe 
KC3ZQ says it! He tells you all 
about building a high-performance, 
regenerative short-wave receiver in 
“Armstrong Updated.” 

¢ You’d want to do more than re- 
ceive, but why settle for operation 
on just two bands? Klaus Spies 
WB9YBM lays out a pretty simple 
interface for you to “Link it All!” 

e A lifetime of ham experience 
should count! That’s what Hal 
(Doc) Goodman WN3UWH thinks, 
when he suggests a special “Senior 
Citizens Upgrade.” 

e Ever want a tuner small 
enough to carry easily with your 
other field units? What you need is 
a “QRP Mini-Tuner,” as described 
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7. See and Hear the Difference 
CIRCLE 107 ON READER SERVICE CARD 


+ Lowers Radiation Angle 
+ Improves both Receive 
and Transmit 


in detail by Mark L. Meyer WU@L. | 

e Everybody’s making 20 meter 
QRP rigs these days, but Peter H. 
Putman KT2B thinks the “Ramsey 
Electronics SX-20 QRP SSB/CW 
20m Transceiver” is something 
special in a kit. With DDS, dual 
VFOs, RIT, and more for around 
$350, he’s probably right. 

e And Peter J. Bertini K1ZJH cel- 
ebrates Maggiore’s 25th anniver- 
sary in the ham trade with a great 
review of their 2 meter VHF unit, 
“The Maggiore Hi Pro R1 Repeater.” 

You should read the September 
issue, and every issue of 73 Ama- 
teur Radio Today! Order now and 
save $27 off the cover price. You'll 
receive a one-year subscription (12 
issues in all) to the best ham maga- 
zine money can buy, for just 
$19.97. For instant service call toll- 
free (800) 289-0388. Doitnow! G@ 
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Build a Curtain Array 

Who says you can’t get gain out 
of a wire antenna? I overheard a 
conversation at the Gaithersburg 
(Maryland) hamfest between two 
chaps who held very strong opin- 
ions on antennas. One of the fel- 
lows maintained (wrongly!) that 
gain could only be obtained in an- 
tennas such as yagi beams, and 
that simple wire antennas nearly 
always performed similarly to 
dipoles. I asked him if he’d ever 
heard of the longwire, the vee- 
beam, the collinear array, the bob- 
tail curtain, the cubical quad, all of 
which are wire antennas that pro- 
duce gain. Since my question was 
lost on the lad, I pressed on, look- 
ing for more antique radios (I want- 
ed a Hallicrafters SX-28A in good 
condition, but still haven’t found 
one). 


Two Important Considerations 


Before tackling an antenna pro- 
ject, let’s look at the matter of 
“gain” and “directivity.” Actually, 
while these qualities are not the 
same, they are basically different 
ways of looking at the same con- 
cept. When one talks about gain, 


the question is always “compared 
to what?” Two different reference 
standards are used in amateur ra- 
dio antenna literature: the half 
wavelength, center-fed dipole, and 
the isotropic source. 

Gain is usually measured as ei- 
ther a power ratio or as a number 
of decibels (dB). For example, sup- 
pose we say an antenna has a gain 
of 3 dBd (“decibels gain over a di- 
pole”). A 3 dB change is a 2:1 power 
ratio, so it’s like saying that it 
would take 200 watts into a dipole 
to produce the same strength sig- 
nal “downrange” as 100 watts into 
a dipole (assuming both antennas 
are fired in the same direction). 

Professional antenna engineers 
don’t use the dipole as the refer- 
ence antenna, but rather they use 
the isotropic source. This is a theo- 


retical device (no one actually © 


builds isotropic antennas) that ra- 
diates power equally well in all di- 
rections. And since antenna pat- 
terns are three dimensional, it 
means that it has a spherical radia- 
tion pattern, with the isotropic 
source at the center. If you look on 
the surface of the sphere, any given 
power level applied to the isotropic 


300-Ohm Twin-lead 
To Rig 


Figure: 1. Basic center-fed Sterba curtain array. 
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radiator will result in a certain 
power density of so many watts per 
Square meter (W/M2). 
When we look at a real antenna, 
like a dipole or a beam, we note 
that it has directivity. The dipole 
pattern looks like a doughnut in 
three dimensions, but from above | 
it’s the classic “figure 8" that you ~ 
see in textbooks. In both elevation — 
and azimuthal aspects, the direc- 
tional antenna projects a solid sec- 
tion of power that subtends Az and 
El angles on the surface of the 
isotropic sphere. A magic observer 
in space above the sphere, looking ~ 
straight into the oncoming signal, 
would see that patch of energy and 
could measure its area. If you di- 
vide the surface area of the entire 
sphere by the area of the path pro- 
duced by the antenna being mea- 
sured, then you have the power | 
gain ratio (approximately 52,500/A 
according to W6SAI’s Radio Hand- 
book). The comparison of the area 
of the radiated antenna signal with © 
the entire surface area produces 
the gain (G) of the antenna, and to 
find the decibel expression calcu- 
late dBi (decibels over isotropic) 10 
log (G). 


A Wire Array Antenna 


There are a number of ways that 
we can make gain antennas with 
bits of wire and insulators. In this - 
month’s column, we are looking at 
two array antennas . . . well, ac- 
tually the same antenna fed in two 
different ways. Figures 1 and 2 
show the basic Sterba (named after 
the inventor) curtain array anten- 
na. The Sterba is a broadside area, 
and the bidirectional signal is per- 
pendicular to the array. It consists 
of both collinear and parallel array 
elements. This antenna has a gain 
of about 6 dBi, yet can easily be 
constructed from wire and insula- | 
tors, and supported with rope. 

The sections marked “A” are 
quarter wavelength, while those 
marked “B” are half wavelength. 
The dimensions are: 


———.= 


ae 


T. ~~ eee a) 


a a ee eT | 


A= 246/F ypiz (1) 
and 
B= 492/F wz (2) 


As you can see, these antennas 
can get a bit large, especially at low- 
er frequencies. For example, at 7.2 
MHz in the 40 meter band, the “A” 
sections are 34' 2" long and the “B” 
sections are 64' 4" long. Thus, the 
antenna would be on the order of 
128 feet long (which is about the 
length of a 75 meter half wavelength 
dipole or an “all-band” trap dipole). 
While this size isn’t a huge problem 
for many readers, it is prohibitive 
for many others. At 10-meters, the 
situation is greatly improved be- 
cause the antenna sections are (for 
Zo Miz} ao=1o O° and B =. 17’; 
therefore, the overall antenna is on- 
ly 34 feet long—way easier to fit on- 
to a lot. Heck, I even met one guy 
who claimed to have a 10 meter 
Sterba array in the attic of a town- 
house. I don’t know whether or not 
to believe him, but he makes the 
claim. 

The difference between Figures 1 
and 2 is the point of feed. Both are 
fed with 300-ohm twin-lead (for low 
power), or the equivalent parallel 
line if high power is intended. You 
should route the twin-lead to an an- 
tenna tuning unit with a balanced 
output, or, alternatively, some peo- 
ple use a 1:1 BALUN transformer at 
the feedpoint, and then run 75-ohm 
coaxial cable to a coaxial-type an- 
tenna tuning unit. 

One final version of this antenna 
is the multisection version shown in 
Figure 3. This antenna is basically 
an extension of Figure 1, and has 
a gain of about 8 dBi. The dimen- 
sions are calculated as above, 


so the antenna gets quite large on 
lower frequency bands. Some inter- 
national shortwave broadcasters 
used Sterba curtain arrays with 
many more sections, and thus 
higher gains. One broadcaster QSL 
card, the kind sent to shortwave lis- 
teners, shows a Sterba curtain 
that’s about a city block long and as 
high as a four-story building. Wow! 
Wouldn't you like to DX with that 
antennd? 

One place where the Sterba cur- 
tain array is quite practical is in the 
VHF bands. Over the years, I’ve 
talked with people who have used 
the Sterba on the 2 meter ham 
band (144 to 148 MHz), on the VHF 
television bands, and on the FM 
broadcast band. One chap to whom 
I talked (on the air) a number of 
years ago (too many!) was a long 
distance from the nearest television 
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station (operating on Channel 7), 
and he couldn’t afford a high-gain, 
multi-element Yagi. In those days, 
there were no satellites sending TV 
signals down; thus, no home satel- 
lite dishes existed. He claimed to 
have build a Sterba curtain that 
was more than 150 feet long! I don’t 
know how many elements it had, al- 
though a few calculations would 
produce a reasonable guesstimate. 
He claimed that the TV signal was 
strong enough to make a reasonably 
noise-free picture, yet the antenna 
was built from a couple of spools of 
#14 stranded copper wire and a box 
of hamfest-special ceramic or glass 
insulators. Poverty makes us all in- 
ventor-geniuses! 

You can contact me at P.O. Box 
1099, Falls Church, VA 22041, and 
I welcome comments, questions and 
criticism. 


Figure 2. Corner-fed array. 


Quarter Wave A 


Matching Stub 


Parallel Lead to Rig 


Figure 3. Longer Sterba array. 
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Be Quiet! 

Last time, we explored the trans- 
mitting of sound, which, as hams, 
is probably our most frequent activ- 
ity! This time, let’s look at the oppo- 
site: silence. I’m talking about 
squelch circuits: how they work, 
why we use them, and how the dif- 
ferent kinds affect our radio opera- 
tions. 


Shhhh! 


For the most part, we use squelch 
circuits to avoid having our radios 
drive us crazy! Why do we need 
this, when our broadcast radios 
don’t seem to require it? Well, with 
a broadcast signal, it’s assumed 
you're listening to something that’s 
on all the time. With two-way radio, 
though, signals come and go inces- 
santly, leading to our having to lis- 
ten to lots of background noise be- 
tween transmissions. The effect of 
that can range from innocuous to 
extremely annoying, depending on 
what signal mode your're receiving. 
First, let’s look at the three common 
modes and the squelch needs of 
each. 


AM 


On AM, background noise such 
as natural static (QRN) and man- 
made interference (QRM) can be 
somewhat irritating, but isn’t gener- 
ally a big deal unless there’s sig- 
nificant electrical activity in the at- 
mosphere (in which case you may 
want to turn the radio off and dis- 
connect the antenna anyway!), the 
band is very crowded, or you're near 
some local source of noise, such as 
a bad insulator on a nearby power 
line. We. hams don’t use AM much 
anymore, though, so it rarely 
concerns us. Those who do like 
to run AM on 75 meters usually 
find squelch to be pretty useless, 
beca’ se thc kind of noise you 
get «own on that band tends to be 
from distant thunderstorms, which 
produce random, sharp noise 
spikes that open squelch circuits 


anyway. 
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The Tech Side 


SSB 


Many newer multimode HF (high 
frequency) radios include squelch 
circuits that work in the SSB (single 
sideband) mode. I’m also including 
SSTV (slow-scan television), RTTY 
(radioteletype), and HF packet (an- 
other digital mode) in this category, 
because most of them are done us- 
ing SSB. While SSB is a form of AM, 
it has some different characteris- 
tics. In general, it’s less susceptible 
to static-type noise. Still, squelch 
can be sort of useful on SSB, but 
rapidly changing signal levels make 
it hard to find a squelch setting that 
lets you hear the other station while 
still quieting the radio between 
transmissions. In fact, with SSB, 
the squelch often opens and closes 
between syllables because, unlike 
AM, SSB has no carrier when 
there’s no sound. The result is that 
it looks, to a squelch circuit, like 
the other station’s transmitter is 
turning on and off. That character- 
istic makes it pretty frustrating. I'd 
venture that many hams who use 
the squelch on their HF rigs do so 
only when waiting for a friend to 
call, and turn it off once the contact 
begins. That’s the only way I’ve ever 
gotten much-use out of my squelch 
control. 


CW 


Although Morse code is a carrier- 
based mode like AM, with code the 
carrier really does turn on and off, 
making its squelch characteristics 
something between AM and SSB. 
The carrier makes squelch pretty 
useful, because it’s easy for the ra- 
dio to tell the difference between 
signal and noise. Still, the same sig- 
nal-strength fluctuations that 
plague any HF mode apply to code, 
making it hard to find a useful con- 
trol setting, just like on SSB. I 
doubt many CW operators use 
squelch. In fact, lots of them prefer 
QSK, which means the receiver be- 
comes active between dots and 
dashes, making for an almost si- 
multaneous transmit/receive sys- 
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tem. They like it because it lets oth- 
er operators interrupt their sending, 
which is handy with CW since it 
takes so long to get information 
across, even at high code speeds, 
that it’s easy to fall into a mono- 
logue and keep sending, even when 
someone else has something to say, ~ 
such as “you’re fading out and I 
can’t hear you anymore!” Remem- 
ber, even at the Extra-class rating 
of 20 words per minute, you're only 
communicating at about one tenth 
the speed of the average voice con- 
tact. 


FM 


Here’s where squelch really 
shines. Whereas you've probably 
seen lots of SSB radios lacking 
squelch controls, I'll bet you've nev- 
er seen a two-way FM radio without 
one! (Cellular phones don’t count 
here, because they’re similar to 
broadcast radios: You’re assumed 
to be always listening to a signal 
whenever the unit is turned on.) In 
fact, we really couldn’t use FM on 
our ham rigs if it weren’t for the 
squelch circuit! 

The reason has to do with the ba- 
sic structure of an FM receiver. In 
order to gain the primary benefit of 
FM, which is its immunity to noise, 
the receiver has to remove the noise 
pulses before the signal gets to the 
detector. Since, unlike an AM sig- 
nal, an FM signal’s amplitude car- 
ries no information, the receiver 
doesn’t need to preserve the “enve- 
lope,” or wavers, in the incoming 
signal’s strength. So, it removes the 
noise spikes by amplifying the sig- 
nal past the receiver’s own limits, 
causing the tops and bottoms of the 
waveform to be clipped off. It’s ex- 
actly the same “clipping” effect you 
get when you turn your stereo up 
too loud and it starts to distort. 
This time, though, it’s a desirable 
thing, because it clips off the noise, 
too! What’s left is a fairly noise-free 
signal with flat tops and bottoms, 
ready to go to the detector. Since 
only the frequency wobbles of the 


a 
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signal carry any information, that’s 
just dandy. 

I mention all this because it leads 
to an effect peculiar to FM radios: 
When there’s no signal, the extreme 
amplification used in clipping revs 
up the radio’s own internal noise, 
along with any noise coming in via 
the antenna, turning it into what 
the detector thinks is random mod- 
ulation—and quite a bit of it. That 
results in the loud “whooshing” 
sound you get when an unsquelched 
FM radio is tuned where there’s no 
signal. It’s enough to make you want 
to throw the thing out the window, 
because nobody could stand to be in 
the same room with an unsquelched 
FM rig for very long. So, squelch 


is more than desirable on FM; it’s 


essential. 


Other Uses 


Not all radios are listened to by 
human ears! More and more these 
days, the output of a ham radio may 
lead to some sort of, decoder box or 
computer. Often, it’s some kind of 
digital decoder for RTTY, one of its 
variations like AMTOR, or packet, 
but it also may be an SSTV system. 
You may wonder why anything with- 
out a nervous system would need 
squelch. Actually, many decoders 
depend on it to tell the difference be- 
tween a signal they should be trying 
to decode and noise. While some 
packet radio decoders are made to 
be run with the squelch open, many 
are not and will get hopelessly 
bogged down trying to make sense 
of random noise if you try to run 
them unsquelched. SSTV systems, 
too, may fill the screen with 
garbage, for the same reason. Yup, 
machines like quiet, too! 


How It Works 


Now that we’ve looked at why 
squelch is important, let’s look at 
how it is accomplished. It might 
seem obvious that the circuit just 
looks for signal strength, but that 
isn’t always the case. In fact, there 
are many kinds of squelch systems. 
Here are a few of the more impor- 
tant ones: 


Carrier 


This does, indeed, use signal 
strength to open and close. It’s used 
on AM, SSB, and CW. Although 
some early circuits actually mea- 
sured the signal level in the IF (in- 
termediate frequency—that is, be- 
fore the detector) stages, and others 
measured the audio level after de- 
tection, it generally isn’t done in ei- 
ther of those ways anymore, except 
perhaps in some simplified QRP 
(low-power) rigs. Nowadays, carrier- 


level squelch is sensed by measur- 
ing the AGC (automatic gain control) 
voltage the receiver uses to try to 
keep the incoming signals constant. 
The stronger the received signal, the 
bigger that voltage gets as it clamps 
the receiver gain down. By the way, 
that same voltage is used to drive 
your S-meter, so it’s easy to see how 
it can be used to set a threshold for 
opening and closing a squelch gate. 


Noise 


On FM, carrier-operated squelch 
just won’t work, because, in the ab- 
sence of a signal, the clipping effect 
of the over-amplified IF stages pro- 
duces lots of random “signal” any- 
way! So, the squelch circuit would 
have no way to know when it was 
seeing noise and when it was seeing 
the real thing. Another method has 
to be used. 

Although strength readings won't 
reveal whether there’s a real signal 
on FM, that noise-generating char- 
acteristic of the receiver can be 
turned to advantage. Noise has one 
property that a real signal lacks: ex- 
cessive high-frequency components. 
In other words, there are high- 
pitched, hissy sounds in noise that 
aren’t present in transmitted sig- 
nals, thanks to transmitters’ delib- 
erately limited audio bandwidth of 
only about 3 kHz. How do you detect 
those high-pitched noises? It turns 
out to be easy. All it takes is a resis- 
tor and a capacitor to form a simple 
high-pass filter that will remove all 
but that high-frequency hiss. Then, 
you just measure how much hiss 
there is, and open the squelch when 
it disappears! It sounds odd, but 
that’s how FM squelch circuits actu- 
ally work. 

By the way, if you’ve ever had 
your 2 meter rig’s audio cut in and 
out while listening to a highly modu- 
lated signal you knew was too 
strong to fall below the normal 
squelch threshold, it may be be- 
cause the overmodulated signal con- 
tained enough high-frequency 
sounds, like “s” and “t,” to fool the 
noise circuit in your rig into think- 
ing the signal had momentarily dis- 
appeared. I’ve seen handhelds, -mo- 
biles, and even repeaters do that 
when somebody had his transmit- 
ter’s “deviation,” or modulation, 
turned up too high. 


- Other Methods 


There are other ways to decide 
when a receiver’s audio turns on 
and off. Some of them operate by 
themselves, while others can be 
used in conjunction with a regular 
signal- or noise-operated squelch. 

Some radios use what’s called dig- 
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ital squelch. This opens up the 
sound only when a specific digital 
code has been received. A lot of new 
walkies offer that approach as an 
option. It’s usually used in conjunc- 
tion with regular squelch, in order 
to avoid having the digital decoder 
go nuts trying to decode noise. 

There’s also  tone-operated 
squelch. Into that category fall such 
systems as DTMF (dual-tone, multi- 
frequency, or telephone keypad 
tones) and CTCSS (continuous-tone- 
coded squelch system). DTMF usu- 
ally requires regular squelch as well, 
but you can use CTCSS with the re- 
ceiver wide open, because it won’t 
lock onto noise. That makes for 
faster lockup time in some cases. 

Some packet radio controllers are 
made for use with unsquelched re- 
ceivers, because, on packet, the 
time it takes for the squelch to open 
up can significantly slow things 
down. These controllers have special 
circuits that are immune to noise, 
yet can identify a valid digital code 
instantly. 

Finally, there’s voice-operated 
squelch. Uncommon in ham radio, 
but heavily used by the military, 
where cost is no object, this sophis- 
ticated circuitry can tell the differ- 
ence between noise and human vo- 
cal sounds. It’s far and away the 
best system for HF SSB, but I think 
itll be awhile before it starts show- 
ing up with any regularity in ham 
radio gear. 

Well, I hope you've enjoyed this 
look at the world of quiet. Until next 
time, 73 from KB1UM. 
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Mayday Mission 

As any successful teacher or in- 
structor can tell you, the key to get- 
ting someone’s attention so that 
their learning can be maximized is 
to have a great motivational tech- 
nique. With the start of the new fall 
term, I hunted around looking for a 
highly motivating lesson with which 
to kick off the unit on Space Travel 
and Communication. There are so 
many terrific activities to use with 
both children and adults in this 
area. I’ve developed a sizable reper- 
toire of lessons and activities that 
I'll be happy to share with my read- 
ers. The following “Mayday Mission” 
was published in the September 
edition of Learning 94 magazine. 
It’s a great icebreaker for any age 
group you may be teaching. It also 
leads to terrific discussions and 
thought-provoking disagreements. I 
strongly recommend that you give 
this one a try. 

Tell the group to pretend they 
have been stranded on the moon 
with 15 items. Ask them to rank the 
importance of each item. You can 
divide the class into teams and let 


What’s Next? 


them each come up with their own 
lists. Give the groups time to dis- 
cuss and debate. They must be pre- 
pared to justify their ranking order. 
Later you will read them NASA’s 
ranking so that everyone can see 
how he or she did. This could be a 
fun team activity or just an individ- 
ual challenge. 

Here are the 15 items: box of 
matches, food concentrate, 50 feet 
of nylon rope, parachute silk, 
portable heating unit, two .45 cal- 
iber pistols, dehydrated milk, two 
tanks of oxygen, stellar map of the 
moon’s surface, self-inflating life 
raft, magnetic compass, 5 gallons of 
water, signal flares, first-aid kit 
with injection needles, solar-pow- 
ered FM receiver/transmitter. 

After allowing plenty of time for 
everyone to voice his opinion, you 
can put NASA’s ranking on the 
board starting with number 15 first. 
Or, you can have the list printed up 
to hand out to the children. Suggest 
that they bring the list home and 
try it on their parents to see how 
they do. 

The answers, with NASA ranking 


Photo A. Always remember: Having fun is the best 
motivational technique for learning. 
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and explanations, follow: 


1. Two tanks of oxygen—Neces- 
sary for breathing 

2. Five gallons of water—Neces- 
sary for survival 

3. Stellar map of moon’s surface— 
Means of finding directions 

4. Food concentrate—Supplies 
necessary nutrition 

5. Solar-powered FM receiver/ 
transmitter—Could transmit a dis- 
tress signal and help in communi- 
cating with the mother ship 

6. Fifty feet of nylon rope—Useful 
in securing injured crew members 
and helpful in climbing 

7. First-aid kit with injection nee- 
dles—Helpful in treating injuries 

8. Parachute silk—Provides shel- 
ter against the sun’s rays 

9. Self-inflating life raft—Carbon 
dioxide bottles useful for propulsion 
across chasms and so forth 

10. Signal flares—Could be used 
for distress call when ship is in 
sight 

11. Two .45 caliber pistols—Could 
use for self-propulsion 

12. Dehydrated milk—Could pro- 
vide necessary nutrition 

13. Portable heating unit—Pro- 
vides warmth on the moon’s dark 
side 

14. Magnetic compass—Useless 
because the moon probably has no 
magnetic poles 

15. Box of matches—Little or no 
use on the moon 


You will be amazed to see how in- 
volved in this project everybody be- 
comes. Especially the kids! I have 
one of the students transcribe the 


final choices. on separate paper and | 


I save it until we get into the SAREX 
(Shuttle Amateur Radio Experi- 
ment) material. The more the stu- 
dents learn about space and the 
role of radio, the more fun you will 
all have as you look back on your 
earlier rankings. If you try this ac- 
tivity and have an especially suc- 
cessful response, please write and 
let me know so that we can share 
your experience with others. Have 


fun! 


FROM WIND AND SUN 


ORM Soir Powe” 
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Where'd All the Kits Go? 


Having hands-on experience with 
electronics goes a long way toward 
your understanding of ham radio. One 
of the best ways to get hands-on expe- 
rience is to build electronic kits. 

In fact, in the early 60s there were 
more kits than commercial equipment 
on the air. And of course the leader in 
electronic kits was HeathKit, with 
Knight kit a very close second. Thanks 
to Heathkit, you heard, “The rig here is 
a hot water 101” all over the bands. 
Well, Heathkit is no longer making 

_kits, and Knight kit shut down long 
ago. 

There were many different reasons 

for the decline of large kit building. 
Some of the kits were as expensive as 
ready-built gear, while other kits did 
not perform as well as commercial 
units. And, people just did not have (or 
want to spend) the time to build a 
complex kit such as an SSB transceiv- 
er: 
For awhile, you simply could not lo- 
cate electronic kits for ham radio. But, 
that’s all changed during the first few 
years of the 90s. Now, there’s a wealth 
of kits out on. the market. Some are 
rather complex while others are geared 
toward the newcomer. Let’s look at 
how kit building can be both fun and 
rewarding. 


A Place to Work. 


No matter if the kit is as simple as a 
code practice oscillator or as complex 
as a PLL transceiver, you'll need a 
place to set up shop. Now, don’t even 
think of using the kitchen table. Un- 
less you're single, then it’s all right. 
You need a place to work that you can 
allow to remain cluttered, if need be. 
Kit building should be fun and not 
rushed. But it’s not enjoyable if you 
spend half of your time cleaning up 
your work area so the family can eat. 

Many of the newer circuits contain 
some extremely small parts. Since 
you'll need a source of glare-free light, 


you can purchase a hand-held light at . 


most office supply/art supply stores. 
Also, a circuit board holder, which 
I’ve only recently started to use, is 
very handy to have. Panavise sells 
one, and it’s the unit I own. After 
years of stuffing PC boards the hard 
way, employing a holder does require 
some adjustment. Still, I recommend 


Ee 


using it, even if it is a homemade job- 
bie out of wood. 


The Right Tools 


Just as you don’t use a sledge ham- 
mer to repair pocket watches, you 
should use the proper tools when as- 


sembling your kit. Radio Shack carries ~ 


a fair amount of electronic hand tools. 
Look for their upper-end tools and 
don’t be taken in by cheap prices. 
Cheap tools will only bite you in the 
butt down the road. Sears also offers a 
wide variety of small hand tools for 
electronic repair. Most of the larger 
electronic supply houses, such as 
Mouser and Digi-Key, also sell hand 
tools as well as soldering irons. 

As a minimum, you should get the 
following: 

° Set of slotted screw drivers. 

¢ Set of crosspoint screw drivers. 

e A complete set of TORX screw dri- 
vers (some newer radios use these 
crazy screws). 

¢ Two needlenose pliers, one with an 
extra long nose for those hard-to-get- 
at places. 

¢ A high-quality soldering iron with 
interchangeable tips. The iron’s 
wattage should be between 18 and 35 
watts. If possible, get a soldering iron 
that has a grounded tip. This will help 
you avoid damage to static-sensitive 
parts such as CMOS chips. 

e A second soldering iron with a 
wattage of at least 45 watts, perhaps 
larger. You'll need one of these guys 
for soldering PL259 connectors and 
other large metal parts. 

¢ Oh yes, don’t forget the autorange 
digital VOM. Pick one up at'Radio 
Shack, or do your thing via mail order. 
Radio Shack always seems to have one 
or two models on sale. If you have the 
money, pick up a second VOM, but 
this time make it an analog version. 
The analog meter is ideal for peaking 
up a tuned stage. It’s easier for the 
brain to see the needle swing up in- 
stead of trying to count numbers. 

e While you're at Radio Shack, pick 
up some desoldering braid. Grab two 
rolls of solder, one “light duty” and the 
other roll heavy duty. The thicker stuff 
works best for antennas and coax con- 
nectors. The thinner .062 gauge solder 
is ideal for PC boards. The thicker stuff 
makes it much more likely to generate 
solder bridges between pads. 
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Let’s Begin 

Now that you have a place to work 
and the proper tools, the very first 
thing you need to do is read the as- 
sembly instructions. Check for any up- 
dates the kit may contain. After you 


have read through the instructions, 


begin the assembly. Most kits start by 
stuffing the PC board and then moving 
on to the assembly of the board into its 
case. Some kits don’t come with a 
case, as that is left up to the builder. 
Also, many kits don’t come with the 
necessary wire for interconnections be- 
tween the PC board and the real world. 
Unless directed otherwise, use 22- or 
24-gauge stranded wire. Use various 
colors to avoid confusion. 


Instructions 


This is the one component that can 
make or break a kit. If the assembly 
instructions are unclear or have miss- 
ing steps, the kit can be a disaster. No 
amount of troubleshooting can track 
down the faults if you assembled your 
kit by following screwed-up assembly 
steps. 

The instructions should include a 
schematic, part overlay for the PC 
board, and tune up or calibration 
steps. The instructions may not in- 
clude step-by-step guides for each and 
every part. Some of the smaller kits 
simply instruct you to “install all the 
resistors” and then “install all the ca- 
pacitors,” with nothing more said. Oth- 
er times, you'll see very detailed as- 
sembly instructions with every step 
shown. 

Building your own gear using kits is 
a lot of fun. It’s even more enjoyable 
the first time you apply the juice and it 
works. But wait! What if you’re not one 
of the lucky ones and your kit is dead 
on atrival? Well, next month we'll look 
at that problem, as well as others you 
may encounter. 

Don’t have a lot of money to try your 
hand at kit building? I have built up 
some more of the DYI keyer we did a 
year or so ago. The keyer is easy to 
build and lots of fun to operate. It 
makes only dots and dashes—nothing 
else. It’s not an “iambic” keyer. The best 
part is the price. as it’s still $15 for the 
complete kit. If you're interested, con- 
tact me at the following address: 

2225 Mayflower NW 

Massillon, OH 44646 'RF 
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Using dBs 


The decibel is the most conve- 
nient term to use to indicate an- 
tenna gain and transmission line 
loss. A decibel, named after 
Alexander Graham Bell, is the 
smallest change in sound level 
that the human ear can perceive. 

A decibel (dB) represents a pow- 
er ratio or a voltage ratio. It is easy 
to use, since you add decibels in- 
stead of multiplying numbers. For 
example, 6 dB represents a power 
ratio of 4, or a voltage ratio of 2. If 
an antenna has 6 dB of gain, it will 
increase effective radiated power 
(ERP) 4 times. It will also increase 
the voltage level of the signal at a 
distant receiver 2 times (one S- 
unit). 

You can save a lot of time and 
will know more about how to read 
technical specs if you use dB. 
Transmitter output can be ex- 
pressed in dBm (0 dBm = 1 milli- 
watt) or dBW (0 dBW = 1 watt). 
Receiver input can be expressed in 
dBm or dBu (0 dBpV = 1 micro- 
volt). Receiver audio output can be 
expressed in either dBm or dBW. 
Antenna gain can be stated in 
terms of dBi or dBd. Coaxial cable 
losses are always expressed in dB, 
as is space transmission loss. So 
is receiver selectivity. Also, so is 
harmonic attenuation. 

To use decibels (see Table 1), 
you add or subtract them. You do 
not have to multiply or divide the 
decibels, as you do the ratios. To 
find out what is represented by a 


large dB figure such as 62.5 dB,’ 


add 60 dB and 2 dB and O.5 dB. 
The answer will be 1000 (60 dB) 
times 1.259 (2 dB) times 1.059 
(0.5 dB), which is equal to a volt- 
age gain of 1333. If you are refer- 
ring to power, multiply 1,000,000 


times 1:585 times 1.122, which 


equals a power gain of 1,778,370 
times. If the loss is 62.5 dB, divide 
the input voltage by 1333 or the 
input power by 1,778,370. 

You don’t have to use so many 
decimal points! The power left after 
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Upgrade... 
Don’t Stop Now 


Photo A. Using dBs to calculate 
2 meter hand-held range is easy, 
if you go by the numbers! 


ADDITIONAL ATTENUATION 
DUE TO LOAD VSWR 


1055 OF LINE AT UNITY VSWR—D6 


WY 4 6 L 
INCREASE LOSS DUE TO LOAD VSWR—dB 


Figure 1. Additional attenuation due to 


antenna SWR. (Courtesy of Phelps Dodge). 


a 1-dB loss can be written 0.8 (84 
percent) instead of 0.7834. The at- 
tenuation in 5 feet of RG-58 coax is 
only 0.1 dB. The power ‘left is 
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0.9772 of the transmitter output. 
You can’t note the difference be- 
tween 1 dB:and O,1 dB in the real 
world. But it’s a lot easier to talk in 


dB language than in power and 


voltage ratios. 


Coax Losses 


The attenuation of coaxial cable 
is expressed in dB. The loss in 


RG-58 cable at 27 MHz is approxi- — 


mately 2 dB per 100 feet. The loss 
in a 25-foot length is around 0.5 
dB, which represents a power loss 
of about 10 percent. The additional 
loss due to SWR is shown in Figure 
1. If SWR causes an added loss 
of 0.1 dB, power reaching the an- 
tenna will be reduced only by 
an additional 2 percent, which is 
negligible. 

To find out how much your ERP 
is, measure the transmitter output 
power with an RF wattmeter. If it is 
4 watts, the power level will be 36 
dBm, as you’can note from Table 
2. If the coax loss is 0.5 dB, deduct 
0.5 dB from 36 dBm and you will 
have 35.5 dBm. Then, if antenna 


gain is 3 dB, add 3 dB to 35.5 dBm 


and you will arrive at 38.5 dBm, 
which is equal to 7.12 watts. — 


Receiver Sensitivity 


While receiver sensitivity is usu- 


ally stated in microvolts, it can al- 
so be expressed in dBm (see Table 
3). If sensitivity is 0.5 microvolts, it 
is -113 dBm. The S-meter indica- 
tions for various input signal levels 
are also listed. 

Receiver selectivity is usually 
expressed in dB. If adjacent chan- 
nel rejection is 60 dB, it will re- 
quire an adjacent channel signal 1 


million times more powerful than | 
- an on-channel signal to produce — 


the same receiver output level. The 


voltage level of the signal is.1000 | 
times greater. For example, if'a l-.— 


microvolt on-channel signal yields 
a 100-milliwatt signal at the re- 
ceiver output, it would require a 
1000-microvolt adjacent channel 
signal to have the same effect. 


GREAT LITTLE BOXES 
FOR LOW COST CONSTRUCTION 
DESIGNED TO GET THE JOB 
DONE WITHOUT Uosis FRILLS! 


Determining Transmission Loss 


The plane earth transmission loss 
between two 2 meter antennas in- 
creases 12 dB as distance is dou- 
bled. This means that at distance 
2X, the signal is one fourth as strong 
as at distance X. If you know the 
ERP of your station and the S-meter 
reading at another station, you can PerroRAreD OnPLENG 
determine the transmission loss. 

If, for example, the ERP is 38.5 
dBm and the S-meter at the distant 
receiver indicates S-9 (-67 dBm), the 
transmission loss will be 105.5 dB 
since the algebraic sum of 38.5 dBm 
and -67 dBm is equal to 105.5 dB. 
This information can be valuable 
when upgrading your antenna in- 


Decibels vs Voltage and Power Ratios 
Voltage Ratio 

1.000 

1.012 


Power Ratio 
1.000 
1.023 
1.047 
1.072 
1.096 
1.122 
1.148 
ap WAS) 
1.202 
1.230 
1.259 
1.585 
1.995 
2.512 
3.162 
3.981 
5.012 
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ORDER TODAY! ($30.00 MINIMUM ORDER) 
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QUADS 


6.310 y 6 Meter S BlOMeN entice ..estasecs $59.95 
7.943 stallation. 2Meter 2 Element................ $29.95 
10.000 The basic way to determine the ex- oe fede seseeeeeeanenennn pe 
100.000 pected level of your signal at a dis- 2Meter 10 Element...................$99.95 
1000.000 tant receiver is as follows: 70 CM 4 Element .........eseee- $29.95 
10,000 70 CM THEIBMOMUG. <.. che: stoas 


70 CM V2 EIGMONE tices. hiteee 


100,000 
1,000,000 
10,000,000 
100,000,000 


e Transmitter output power (dBm) 
e Less coax attenuation (dB) 
e Less added SWR loss (dB) 
e Plus antenna gain (dB) 
e Plus antenna height-gain (dB) 
e Less transmission loss (dB) 
2 Meter HT Transmitter Output Power e Plus receiving antenna gain (dB) 
dBm e Plus receiving antenna height 
36.0 ‘ 
35.9 Searsbay 
35.6 e Less coax line loss (dB) 
35.0 ‘ ¢ Received signal level (dBm) 
29 Antenna Height Gain 
30.0 If you triple your 2 meter antenna 
height from 20 to 60 feet, antenna 
Table 2. height gain will be 10 dB. 
And if the antenna height 
gain at a distant station is 
also 10 dB, there will be a 
20-dB improvement in 


6 Meter 2Element 2Meter 4 Element 
2Meter 2Element .70CM 4 Element 
2Meter 4Element 70CM_ 8 Element 
2 Meter J-POLE IN FIBERGLASS RADOME... ‘$49. 95 


220 Antennas also available 
Above antennas can be used for Sideband, Packet, Satellite, and ATV. 


For more info call or write: 
LIGHTNING BOLT ANTENNAS 
D 2 Rt. 19 Volant, PA 16156 
(41 2)530-7396 FAX 412-530-6796 


Receiver Input Levels 


Microvolts* dBm dBW dByuV  S-Units** 


ee mad ed 2 Bi communication between 
ve rie ; the two stations. But, it is 
-79 -109 28 S-7 ees : 
65 415 29 S-6 difficult to list antenna 
91 -121 16 S-5 height gain unless you use 
-97 -127 10 S-4 some standard. When you 
1.5) -103 -133 $-3 increase the height of your 
0.75 -109 -139 -2 S-2 antenna, you can use the 


0.38 “115 -145 8 S-1 original height as the refer- 
* Across 50 ohms ence. 


** When S-9 is 100 microvolts. When S-9 is 50 microvolts, Table 4 is an example of 
deduct -6 dB from dBm and dBW figures and from dByV figures. transmission calculations. 
Table 3. If your portable 2 meter rig 


puts out 4 watts and your 
2 Meter HT Example of 


antenna gain is 26 dB, 
Transmission Calculations coax loss is 1 dB, and ERP 
36.dBm (4 watts) 


With it’s new and improved design 
it will not only test your radar 
detector... BUT it’s tuned to the 
amateur radio band. 


¢ While out on Americas highways 
personally test yours and your 
fellow travelers radar detectors. 


The “ZAPPER II” is a 10.450 GHz 
to 10.550 CW oscillator. It has a 
code key jack installed for those 
who want to send Morse code. 


will be 5.6 watts. If the dis- 


HT Transmitter output power 


Coaxial cable loss 
Added SWR loss 
Antenna gain 


(subtract) 
(subtract) 
(add) 


Effective radiated power 

Space transmission loss 

Signal level at distant 
receiving antenna 

Receiving antenna gain 

Coaxial cable loss 

Signal level at receiver input 


(subtract) 


(add) 
(subtract) 


Table 4. 


1 dB 

0.1 dB 

2.6 dB 

37.5 dBm (5.6 watts) 
116 dB 


-78.6 dBm 
0 dB 

0.5dB 

-79 dBm (25 pV) 


tant station has a 0 dB 
gain antenna and total 
coax loss is 0.6 dB, the 
space transmission loss 
will be 116 dB when the S- 
meter indicates S-7 (25 mi- 
crovolts). If the S-meter in- 
dicates S-9 when input is 
50 microvolts, it would in- 
dicate S-8 under the above 
conditions. 
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Activities Calendar 


Send your announcements to: Radio Fun Activities Calendar, 70 Route 202 N, Peterborough, NH 03458. 
We'll print as many as space allows, on a “first come-first listed” basis. 


NOV 4 


EUSTIS, FL The Lake 
County Hamfest and Elec- 
tronic Expo will be held at 
Lake County Fairgrounds at 
State Rte. 44 and County 
Rd. 452, 9 AM-5 PM. VE Ex- 
ams at 11:30 AM, walk-ins 
OK. ATV and Packet demos. 
Flea Market. Tailgating. 
Talk-in on 147.255 or 
442.900. Make checks 
payable to L.A.R.A., and 
send c/o Tim Morrison, P.O. 
Box 881, Tavares FL 32778. 
Oct. 14th is the reservation 
deadline. 


MILWAUKEE, WI The 
Milwaukee Repeater Club 
will sponsor the 11th annual 


“Friendly Fest 95,” 8 AM-1 
PM at Waukesha County Ex- 
po Center “Forum,” Nl 
W24848 Northview Rd. Set- 
up at 6:30 AM-8 AM. Please 
call Burt NOVBI, (414) 328- 
0535. Send SASE with pay- 
ment (before Oct. 15th) to 
The Milwaukee Repeater 
Club, P.O. Box 2123, Milwau- 
kee WI 53201. Talk-in on 
146.91(-) Rptr., and on 
146.52 simplex. On-site VE 
Exams. 


NOV 5 
MELVILLE, NY “Ham Expo 
95” will be hosted by the Ra- 
dio Central ARC, 9 AM-4 PM 
at the Huntington Hilton 
Convention Center. Setup at 


6 AM. VE Exams 1 PM-3 
PM. Talk-in on 145.15/4Z. 
Call Ron Katz WB2DVK, 
(516) 689-3279 days; Emil 
Tillona KDIF, (516) 696- 
0610 eves. 


SPECIAL EVENT STATIONS 


OCT 29-NOV 19 


MODBURY NORTH, AUS- 
TRALIA The North East RC 
will operate VI5AGP for the 
1995 Adelaide Grand Prix 
(for Formula 1 cars), and 
provide an award for Ama- 
teur Radio operators and 
Short Wave Listeners. 
VIS5AGP will be active from 
0000 hours Oct. 29th-2359 
hours Nov. 19th, on HF and 


VHF. For an award, contact 
VI5AGP. SWLs need to send 
details of both sides of the 
contact heard. Send $5A or 
3 IRCs, along with normal 
QSL info to North East Radio 
Club, P.O. Box 36, Modbury 
North 5092, Australia. 


ALCATRAZ ISLAND The 
Sacramento ARC will oper- 
ate W6AK from Alcatraz 
Prison on Alcatraz Island. 
Three transmitters will di- 
vide their time between 3.88, 
7.290, and 14.280 MHz; and 
if 15 meters is open, will 
hang out at 21.300. Opera- 
tion will be about 10 AM- 
3:30 PM PST. QSL with 
SASE to SARC, Box.161903, 
Sacramento CA 95816. | RF 


Turn your old ham and computer gear into cash now. Sure, you can 
wait for a hamfest to try and dump it, but you know you'll get a far more 
realistic price if you have it out where 100,000 active ham potential buy- 
ers can see it, rather than the few hundred local hams who come by a flea 
market table. Check your attic, garage, cellar, and closet shelves and get 
cash for your ham and computer gear before it’s too old to sell. You know 
you're not going to use it again, so why leave it for your widow to throw 
out? That stuff isn’t getting any younger! 

The Radio Fun Flea Market costs you peanuts (almost)-comes to 25 
cents a word for individual (noncommercial) ads, and 80 cents a word for 
commercial ads. Don’t plan on telling a long story. Use abbreviations, 
cram it in. But be honest. There are plenty of hams who love to fix things, 


so if it doesn’t work, say so. 


Make your list, count the words, including your call, address and 
phone number. Include a check or your credit card number and expira- 
tion. If you're placing a commercial ad, include an additional phone num- 


ber, separate from your ad. 


This is a monthly magazine, not a daily newspaper, so figure a couple 
of months before the action starts; then be prepared. If you get too many 
calls, you priced it too low, If you don’t get many calls, too high. 

So get busy. Blow the dust off, check everything out, make sure it still 
works right, and maybe you can help make a ham newcomer or retired 
old-timer happy with that rig you're not using. 

Send your ads and payment to Joyce Bocash, Radio Fun Flea Market, 
70 Route 202N, Peterborough NH 03458 and get set for the phone calls. 


Copies, "The Original". 


918-357-2139 


VBA 
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Handie-Base 
Desk Top Radio Stands 


The Finest Desktop Stands Available, Not Cheap 
We Also Have Many 
Lines Of Amateur Radio Accessories To Fill Your 
Needs. Call Between Spm to 10pm CST or All 
Day On Weekends. We Want Your Business! 


Daiwa, Valor, Larsen, and Many More. 


Cash or C.O.D. [rosea] 


Handie-Base and More Inc. 
P.O. Box 2604, Broken Arrow, OK 74013 


NOVICE $11.95 
TECHICIAN $10.95 
GENERAL $9.95 
ADVANCED $15.95 * Mibe ence 
EXTRAS $14.95 
Shipping 
2 or more 


signal pouch, 


Info $1 Models 
Box 50062-D 2 Meters 

Provo, UT 
84605 


Say You Saw It In Radio Fum 


QUICK, EASY, & COMPACT 
Flash cards “NOVICE thru "EXTRA* theory Key words 
underlined. Over 4000 sets in use! For beginner, OMs, 
XYLs & kids. f By SEAT ISI, 


1-sa0 VIS STUDY CARDS 
-s4.00 P.O, BOX 17377 12: 
CLUB DISCOUNTS HATTIESBURG, MS 39404 


CIRCLE 104 ON READER SERVICE CARD : 


Pico-J rolls up and hides in his 4-ounce pocket-sized holder, 
waiting like the Genie in a bottle till you need full-quieting 


Call him forth and his glistening black weather sealed lines 
reveal a sleek end-fed halfwave antenna ready to hang anywhere. Sus- 
pend in the apartment closet or patio doorway. Attach Pico-J to window 
glass or curtain rod. He needs no radials for broadband low- 
angle omni halfwave gain. 

Carry Plico-J with you for emergencies. Hang in the motel when on the 
road. He improves range, boosts reception, saves batteries. 

Pico-J comes ready for work with 72” isolated coaxial feedline and gold 
pin BNC. Typical edge-to-edge SWR under 1,2:1. Hand-crafted in the 
U.S.A. 


440MH 
Dual Band add $6 


MAHLON LOOMIS, INVEN- 
TOR OF RADIO; by Thomas 
Appleby, (Copyright 1967). 
Second printing available 
from JOHAN K.V. SVAN- 
HOLM, N3RF, SVANHOLM 
RESEARCH LABORATO- 
RIES, P.O. Box 81, Wash- 
ington DC 20044. Please 
send $25.00 donation with 
$5.00 for S&H. RF445 


PRINTED CIRCUIT BOARDS 
for projects in 73, Ham Ra- 
dio, QST, ARRL Handbook. 
List, SASE. FAR CIRCUITS, 
18N640 Field Ct., Dundee 
IL 60118. RF595 
WANTED: BUY & SELL All 
types of Electron Tubes. 
Call (612)429-9397, Fax 
(612)429-0292. C & N 
ELECTRONICS, Harold 


Order Today! 
FLOM, ean 


iS. 


Py 7 


Antennas West 
Order Hotline 
801-373-8425 


CIRCLE 89 ON READER SERVICE CAKD 


Bramstedt, 6104 Egg Lake 
Road, Hugo MN 55038. 
RF620 


FREE HAM GOSPEL 
TRACTS, SASE, NSFTT, 
5133 Gramercy,Clifton 
Heights PA 19018 RF960 


Amateur Radio T-Shirts & 
Sweatshirts, Electronics 
Books. Send for Catalogue. 
Paul Washa 4916 Three 
Points Blvd. Mound MN, 
55364-1245 RF995 


KPC-3 TERMINAL PRO- 


GRAM User friendly, split 
screen, scrollback buffer, 
save & send files easily. 
User programmable auto 
connect. SASE for FREE de- 
tails. $29.95.ComTreK, 
Box 4101, Concord NH 
03302-4101. RF999 


INSURE YOUR RADIOS 
computers, towers & antennas... 
against lightning, theft from autos 
& more. Broad coverages, 


low 


rates — 1.5%, low deductibles. 
“Extended Warranty” coverage 
available by A+, Top 20, Ins. Co. 


Contact: 


Ham Radio Insurance 


Associates 
P.O.Box 201 


Canonsburg, -PA 15317- 0201 
or call: 1-800-545-8881 


4 
| 


CUBEX 


The Cubex Company announces 
its new “Yellowjacket” 2 meter four- 
element quad antenna. All Fiberglas 
construction and pretuned to pro- 
vide less than 1.7:1 SWR across the 
2 meter band, it needs no adjusting 
and the system is directly coax fed. 
The antenna can be rotated for 
quick horizontal or vertical polariza- 
tion. and uses only a 42" boom. 
Components may be assembled in 
the field without tools, needing only 
a final twist with pliers to tighten 
the driven wire element. The best 
feature is the price: $34.95 fob 
Brea, CA, plus shipping and han- 
dling. 

Cubex Company has been pro- 
ducing quality quad antennas for 
over 39 years. 

For more information, contact: 
Cubex Company, 2671 Saturn St., 
Unit E, Brea, CA 92621; (714) 577- 
9009, (714) 577-9124 (fax). Or circle 
Reader Service No. 201. 


: Catalog GS +t 


RADIO WORKS 


If you are a red- (or even a blue-) 
blooded ham, you are out there in 
the worst possible weather, putting 
up a new and improved antenna. 
How about an 80-page catalog of 
antenna goodies and accessories. 
Everything your little heart could 
desire! Drive yourself crazy with de- 
sire! For a free catalog, call Radio 
Works at (800) 280-8327, or (804) 
484-0140, if you prefer to pay for 
the call yourself; fax is (804) 483- 


1873. The US Mule will get to them 
at Radio Works, Box 6159, 
Portsmouth, VA 23703. Or you 
could circle Reader Service No. 202. 


CURRY COMMUNICATIONS 


Curry Communications intro- 
duces the CW495, a professional 
grade low frequency 1750 meter CW 
transceiver in a kit, for the enjoy- 
ment of license-free communica- 
tions to enthusiasts without the 
usual expense. Low frequency com- 
munications at 1750 meters is a 
technical challenge and an opportu- 
nity to develop training and experi- 
ence leading to an amateur radio li- 
cense. Many amateur radio opera- 
tors also enjoy the nonlicensed 
bands because of the variety it adds 
to their hobby. As little as one watt 
of transmitting power allows con- 
tact with stations hundreds of miles 
away. The CW495 transceiver pro- 
vides all the necessary circuitry for 
success on the air. Price for the 
complete kit (less the cabinet and 
VFO accessories) is $95.00, plus 
shipping and handling. 

Curry Communications manufac- 
tures low and medium frequency 
kits and equipment and provides 
consulting services to corporate and 
government clients. For more infor- 
mation, contact: Curry Communica- 
tions, 737 N. Fairview St., Burbank, 
CA 91505; (818) 846-0617. Or circle 
Reader Service No. 203. 


AZDEN 


A new, unique voice-operated 
(VOX) switch model PTT-02 has 
been announced by the Communi- 
cations Division of Azden Corpora- 
tion, a manu- 
facturer, dis- 
tributor and 
dealer of Az- 
den brand 
amateur and 
commercial 
radios and 
accessories. 
This device 


Say You Saw It In Radio Fun 


can give any radio the advantages of 
remote manual or voice-triggered 
transmission. Variable microphone 
gain, adjustable frequency equaliza- 
tion and VOX gain are included. It is 
usable with all types of microphones 
including dynamic and electret. A 
removable belt clip, Velcro tape, and 
a soft desk pad permit universal 
mounting. An OFF-PTT-VOX switch 
permits either normal push-to-talk 
or VOX operation. An adjustable 
(from O to +8 dB) 2-kHz gain control 
coupled with an overall gain control 
(0 to +10 dB) provides matching of 
most microphones to most radios as 
well as shaping the frequency re- 
sponse for improved DX operation. 
The unit measures 2.4W x .87H x 
3.35D inches. A single 9-volt alka- 
line battery is used. The suggested 
price is $50. 

For more information, contact: Sid 
Wollin, Communications Division, Az- 
den Corporation, 147 New Hyde 
Park Road, Franklin Square, NY 
11010; (516) 328-7501, (516) 328- 
7506 (fax). Or circle Reader Service 
No. 204. 


SURPLUS 
TRADERS 


SURPLUS TRADERS 


Surplus Traders releases their 
new wall transformer and power 
supply catalog. They have 400,000 
wall transformers in stock for imme- 
diate delivery, all cataloged by volt- 
age, current, termination, polarity, 
color, etc. Surplus Traders special- 
izes in the buying and selling of fac- 
tory excess inventories of wall trans- 
formers and power supplies. In addi- 
tion to the prices being extremely at- 
tractive, Surplus Traders can make 
immediate delivery of these devices 
when normal factory deliveries can 
take up to 14 weeks. In addition to 
the inventory on hand, they main- 
tain a database listing thousands of 
units available in factory warehous- 
es across North America. With over 
400,000 units in stock and another 
300,000 units being tracked, there 
is every likelihood that your require- 
ments can be supplied. Everything 
is listed in the new catalog. 

For more information, contact: 
Marvin Birnbom, P.O. Box 276, Win- 
ter's Lane, Alburg, VT 05440; (514) 
739-9328, (514) 345-8303 (fax)..Or 
circle Reader Service No.205. G@ 
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Uncle Wayne’s Bookshelf 


TAB4354 The Beginner’s Handbook of Amateur 
Radio, Third Edition by Clay Laster W5ZPV, 395 
pages. Wonderful book for newcomers. It is basic and 
well illustrated, Even if you have all the other ham 
handbooks, you’ ll still find this one useful, $22.00 


WS5GWNC Technician Class License Manual; New 
No-Code by Gordon West This book covers everything 
you need to become a Technician Class Ham, Every 
question and answer on the examinations is found in 
this one book, FCC Form 610 application, $9,95 


AR4432 WIFB’s Help for New Hams by Doug 
DeMaw WIFB Complete for the newcomer, Put 
together a station and get on the air, $10.00 


AR4920 Introduction to Radio Frequency Design In 
this practical book, the author emphasizes use of 
models and their application to both linear and 
nonlinear circuits, reviews traditional material stressing 
the viewpoints taken by the RF designer and illustrates 
subject material by numerical examples, Includes 3 1/2 
inch disk for IBM PC or compatibles, $30,00 


SOFTWARE : 


GGTE Morse Tutor From beginner to Extra Class, 
Code from 1 to over 100 words per minute. Standard or 
Farnsworth mode, Create your own drills, Exams 
conform to FCC requirements, 5 1/4” floppy for IBM 
PC, XT, AT, PS/2 or compatibles, 


GG52/5 Morse Tutor 5,25" Disk $19.50 
GG31/2 Morse Tutor 3,5" Disk $19.50 
GGADV5 Gold Edition 5,25" Disk $29.95 
GGADV3 Gold Edition 3,5", Disk $29.95 


W5GWHO Ham Operator Education 
Package Software, Novice—Extra for PC’s, 
contains both 3 1/2" and 51/4" disks, $39.95 


W5GWNSW_ No-Code Ham Radio Software 
Package for PC’s, contains both 3 1/2" and 5 
1/4" disks, $29.95 


Lanze Code Programs—(Available on 5 1/4” * 
disk.) Inexpensive complete study guide code programs 
for both the C64/128 Commodores and the IBM 
compatibles, Programs include updated FCC questions, 
formulas, schematic symbols, diagrams, and simulated 
(VE) sample test. 


IBM Part# Commodore Part# — Price 
Novice LZIBM0O1 = LZCOMOI $14,95 
Tech LZIBM02 N.A.* $14.95 
General LZIBM03 N.AHH $14.95 
Advance  LZIBM04 NA. $19.95 
Extra LZIBM05 =LZCOMO05 $19.95 


* Add $2.00 for 3 1/2" disk. 


CODE TAPES 


*” Not available 


73106 “The Stickler” $5.95 

6+ wpm—This is the practice tape for the Novice and 
Technician licenses, It is comprised of one solid hour 
of code, Characters are set at 13 wpm and spaced at 5 
wpm, 

73T13 “Back Breaker” $5.95 

13+ wpm—Code groups again, at a brisk 13+ wpm so 
you'll be really at ease when you sit down in front of a 
steely-eyed volunteer examiner who starts sending 
you plain language code at only 13 per. 

73120 “Courageous” $5,95 

20+ wpm Congratulations! Okay, the challenge of 
code is What's gotten you this far, so don’t quit now. 
Go for the Extra Class license. We send the code 
faster than 20 per, 

73T25 “The Mind Boggler” $5.95 


25+wpm Fiendishly generated by kindly old Uncle 
Wayne for hams with a strong need for self 
punishment. Once you've conquered 25 per let Unk 
know if you need a 50 wpm tape. 


WAYNE WRITES. 


WGI We The People Declare War On Our Lousy 
Government—360p soft cover. This is Wayne's report 
explaining what the major problems are facing both New 
Hampshire and the country, and proposing simple, 
inexpensive solutions: a simple way to have government 
departments happily cut their expenses by 50% within three 
years; how to cut the cost of incarcerating prisoners by over 
90%; how to end welfare; how to reduce the deficit; how to 
cut medical costs and improve health care; how to cut 
school costs and improve schools, An absolute steal at $13. 
WG4 20/20 Foresight—Twenty l6p updates on the 
Declare War book—320p. Further proposals for solving 
critical American problems, such as a new approach to 
financing smal] businesses, how to finance Russia and other 
countries and make a profit doing it, the real dope on 
bioelectromagnetics, a new kind of polytechnical 
university, a new electronics technology, why Africa is in 
such a mess, why Perot bombed, how to have tuition-free 
universities, a plan for making Congress turn honest, etc. 
Plenty more. Ridiculously priced at $10. 


AR1995 ARRL 1995 Handbook (71st Ed.) Features: 
added DSP, improved treatment of Pi and Pi-L, all new 
all-digital-logic, plus lots more, $30,00 

AR1086-4 ARRL Operating Manual (4th Ed.) 
Information on how to make the best use of your station, 
including: interfacing home computers, OSCAR, VHF- 
UHF, $18.00 

AR3657 QRP Notebook by Dave DeMaw WI/FB Presents 
construction projects for the QRP operator, $10,00 
AR3207 WLEFB's Design Notebook by Dave DeMaw 
W/FB Filled with simple practical projects that can be 
built using readily available components and common 
hand tools, $10.00 

AR0402 Solid State Design Good, basic information, 
circuit designs and applications; descriptions of receivers, 
transmitters, power supplies, and test equipment, $15,00 
AR4173 Now You’re Talking! All You Need To Get 
Your First Ham Radio License (2nd Edition) A 
complete study guide for the Technician and Novice 
written exam, Practical information every beginner needs 
is written clearly and simply and in small doses, $19,00 
AR4971 ARRL Repeater Directory 1995-1996 
19,000+ listings with digipeaters, bandplans, CTCSS 
(PL(TM)) tone chart, frequency coordinators, ARRL 
special service clubs, and beacon listings from 14 MHz to 
24 GHz. $7,00 

AR3398 The DXCC Companion by Jim Kearman 
KR/S Spells out in simple, straightforward terms what 
you need to be a successful DXer, $8.00 

AR1250 Log Book—Spiral $3,50 

AR3177 The ARRL Spread Spectrum Source Book, 
From a deceptively simple beginning, a group of 
experimenters set out to develop first theoretical and later 
practical systems for spread spectrum communicaticns. 
This book consists of articles, papers and.government 
reports that document the process whereby amateur 
spread spectrum progressed from the drawing board to 
the airwaves, $20.00 

AR3851 Hints and Kinks Ideas for setting up your gear 
for comfortable, efficient operation, $10.00 

ARRL License Manuals Complete FCC question pools 
with answers, 


AR4181 Technician Class $ 6.00 
AR4688 General Class $12.00 
AR3274 Advanced Class $ 8.00 
AR3282 Extra Class $ 8,00 


AR3185 The Satellite Experimenter’s Handbook, (2nd 
Ed.) by Martin Davidoff K2UBC Expanded and revised. 
Focusing on satellites built by and for the international 
radio amateur community, $20.00 

AR2030 Your Gateway to Packet Radio (2nd Ed.) 
Tells everything you need to know about this popular 
new mode, $12.00 

AR4645 Satellite Anthology The latest information on 
OSCARs 9 through 13 as well as the RS satellites, the use 
of digital modes, tracking antennas, RUDAK, 
microcomputer, and more! $10.00 

AR4483 Weather Satellite Handbook (4th Ed.) — by 
Dr. Ralph Taggart WASDQT Expanded and revised to 
reflect today's weather-fax satellite technology, $20.00 
AR4653 Companion Software for Weather Satellite 
Handbook 5 1/4" MS-DOS Floppy. $10.00 

AR2083 Complete DX’er (2nd Ed.) by Bob Locker 
W9K/ Learn how to hunt DX and obtain hard-to-get QSL 
cards, $12.00 

AR3762 Your QRP Operating Companion No special 
figs or expensive equipment to enjoy the excitement and 
challenge of low-power operating, $6.00 

AR3169 QRP Classics Compilation of ARRL 
publications on builditig receivers, transmitters, 
transceivers, accessories, $12.00 

AR4270 FCC Rule Book A must for every active radio 
amateur, $9.00 

AR0356 Morse Code: The Essential Language by L. 
Peter Carron, Jr, W3DKV Expanded and revised in its 
2nd edition, How to handle distress culls heard not only 
on the hambands but on maritime and aircraft 
frequencies. $6.00 

AR3983 Understanding Basic Electronics An ARRL 
book. 314 big pages. This explains everything very 
simply: the math, DC, AC, transistors, even tubes 
(wow!). Dirt cheap at $17. Isn’t it about time you 
understood the fundamentals? $17.00 


WG5 Submarine Life in WWII—60p, Waynne’s story of 
his adventures on the USS Drum SS-228 on five war 
patrols in the Pacific in 1943-45, What's it really like on a 
submarine when you'’te being depth charged? And what’s 
the day-to-day life on a submarine like? Did you see the 
movie Das Boot? Exciting stuff and only $7.50. 

WG6 Uncle Wayne’s Caribbean Adventures—9%6p. 
Wayne's adventures scuba diving all around the 
Caribbean, visiting ham operators, and sightseeing, If 
you're interested in how to travel economically, you'll get 
some great ideas from this, He starts out with his “Diving, 
the Wimp Sport.” You'll love the visits to 11 islands in 21 
days trip. A measily $7.50. 

WG7 Uncle Wayne’s Travels—52p. Wayne travels to 
Russia, London, Aspen, St. Pierre, Munich, Vienna, 
Krakow, and Prague without it costing nearly as much as 
you might think. Cheap for you too, at $5.00. 


WG9 Wayne Talks: ‘Dayton’ 1995-90 minute tape-What 
he would have said if he’d been asked to speak. $5.00 


RS-1 The Amateur Radio Mail Order Catalog and 
Resource Directory, 4th Edition is the most 
comprehensive source book for electronic parts, 
software, and equipment targeted at the radio amateur 
or serious electronic hobbyist anywhere! Plus a wealth 
of “value-added” reference material all in 262 pages, 
4th Edition clearance at only $8.95. (was $16.00) 

TAB2701 Transmitter Hunting by Joseph Moell and 
be Curlee Radio direction finding simplified, 

19,95 


UE202 RITY Today by Dave Ingram Modern guide 
to amateur radioteletype, $8.95 


WGP87158 1995 North American Callbook The 
1995 North American Callbook lists the calls, names, 
and address information for 500,000+ licensed radio 
amateurs in all countries of North America, $35,00 


(5H24 Radio Handbook, 23rd Ed, by William 1, Orr 
WOSAI 840 pages of everything you wanted to know 
about radio communication, $39,95 


WGP1234 1995 International Callbook The new 
1995 International Callbook lists 500,000+ licensed 
radio amateurs in the countries outside North America, 
It covers South America, Europe, Africa, Asia, and the 
Pacific area (exclusive of Hawaii and the U.S, 
possessions). $35,00 


WS5GWNV No-Code Video, Manual, Part 97 Rules 
Learn how to be a ham radio operator, $29,95 


AR4092 Your RTTY/AMTOR Companion invites 
you to explore the world of HF digital communications, 
If you've never operated RTTY or AMTOR before, 
this book is written expecially for you! You won't find 
complicated technical jargon here, Just information you 
can use right away. You'll discover howto... 
Assemble your own RTTY/AMTOR station . . , Use 
RTTY and AMTOR to talk to amateurs throughout the 
world... Compete in RTTY/AMTOR contests . . , 
Hunt for digital DX, $8.00 


AR3754 Radio Frequency Interference—How to 
find it and fix it. Interference problems are 
challenging, but curable. With the techniques in this 
book, you can help restore electronic peace in your 
neighborhood. $15,00 


20N096 How To Read Schematics (4th Ed.) by 
Donald E. Herrington Written for the beginner in 
electronics, but it also contains information valuable to 
the hobbyist and engineering technician, $19.95 


TAB37109 Secrets of RF Circuit Design by Joseph J. 
Carr Written in clear non-technical language, covers 
everything from antennas to transistors, $21.95 


TAB11065-1 Mastering Radio Frequency Circuits 
by Joe Carr, 411 p. If you're interested in learning 
about radio components and circuits, this book is 
great! Plus there are a ton of simple circuits you can 
build, It explains how circuits work, about test 
equipment, receivers, the works, This will take a lot of 
the mystery out of how radios work,,,the easy way, 
This will be one of your better $20 ham investments, 
$20.00 


AR4114 Low Profile Amateur Radio For the Ham who 
lives where antennas are frowned upon, From your 
antenna to operating with low power. This books tells you 
how to get on the air using these tehniques, and 
others, without calling attention to yourself, $8.00 

UE220 The Easy Wire Antenna Handbook by Dave 
Ingram K47WJ. All of the needed dimensions for a full 
range of easy to build and erect “sky wires," $9,95 

TAB 3270P Practical Antenna Handbook—Second 
Edition, 1994, Joseph Carr; Tab Books, This 560-page book 
is areal treasure, Sarts withthe fundamentals of antentia 


feedline theory, explains about propagation of all kinds, Hendy 


then provides a ton of easy antenna construction 
Covers antennas and feeders for all bands, The’ exp! 
are simple and well illustrated, with some math, where vs 


unavoidable, but it won't bog you down, It even has the ZL- t i 
Special antenna, which I’ve used on 20m with some 
spectacular Bie success, A low angle of radiation and © 


made it so I cou 
Wayne. $26.95, 
AR4734 ARRL Antenna Book The new 16th Edition 
represents the best and most highly regarded information on. 
antenna fundamentals, Chey a lines, design, and 
construction of wire antennas, $30,00 

ARO194 Antenna Compendium Vol, 1 Materials on 
verticals, quads, loops, yagis, reduced size antennas, baluns, 
Smith Charts, antenna polarization, $10,00 


d always work the rare stuff first... 


AR2545 Antenna Compendium Vol. 2. Covers verticals, - 
yagis, quads, multiband and broadband systems, antenna ~ 


selection, $12,00 


AR2626 Companion Software for Antenna Compendium 4 


Vol, 2 5 1/4" MS-DOS floppy. $10,00 , 
AR4017 Antenna Compendium Vol, 3 More verticals, 
yagis, quads, plus loops, arrays, mobile, direction finding, 
controlled currents, computerized, installation, overloads, 
plus 40 new articles for beginner's to advanced, $14.00 
ARRL 4912 Antenna Compendium Vol, 4 You'll find 38 
articles inside, covering a wide range of topics, There are 
simple, practical antenna projects, and there are heavy duty, 
theiretical treatments of complex arrays. Bundled inside is 
an IBM PC-compatible 3,5-inch, 720 kB disk, It contains 
executable programs and data. $20.00 
AR4661 Antennas and Techniques for Low-Band DXing 
can be your ticket to low-band success, Drawing on the 
experiences of successful DXers and the author's own 
considerable experience, John Devoldere, ON4UN, shares 
the tips and techniques that can make the difference between 
‘ Moe that takes part in a contest and one that wins it! 
0.00 
AR3819 Physical Design of Yagi Antennas by David B. 
Leeson W6QHS provides the tools here to design and build 
robust Yagi antennas, using sound mechanical engineering 
principles. You need no longer fear the consequences of 
wind or ice storms on your antennas, With this information, 
you can build or “beef up” existing Yagis, $20.00 
AR2618 WLFB’s Antenna Notebook by Dave DeMaw 
W/FB Get the best performance out of unobtrusive wire 
antennas and verticals. Build tuners and SWR bridges, 
AR2200 Antenna Impedance Matching by Wilfred N, 
Caron Most comprehensive book written on using Smith 
Charts in solving impedance matching problems, $20.00 
ARO410 Yagi Antenna Design A Ham Radio series 
polished and expanded by Dr. Lawson. $15,00 


Uncle Wayne’s Bookshelf Order Form " 
You may order by mail, telephone, or fax. All payments are to be in US funds, Allow 3 weeks 


| for delivery. (Prices subject to change without notice if the suppliers increase our prices.) 


Shipping: All US orders add $5.00 shipping, shipped UPS, (Please provide street address.) 


| Make checks payable to “Uncle Wayne's Bookshelf.” 


] take 2 to 3 months.) 


Note: The actual foreign shipping costs will be additional to regular shippitg and handling. 


Foreign Orders: Choose one: Q surface shipping air shipping (Suttace shipping may 


| Name. ne H BUN at a HN 

] Street ns 
] City ce State Zip 

TOTAL $ _.. DAE QMC QVISA $10.00 minimum for credit card orders 

| Card # Expiration Date 

I Signature Phone 


| GYES! Send me 12 issues of 73 at the low rate of $19.97. (Save 43% of cover price.) 

| Canada add $8.40 postage and GST. Foreign add $9 surface; $42.00 airmail. 

GYES! Send me 12 issues of Radio Fun at the low rate of $12.97. (Save 20% of cover price.) 
Canada add $7.70 postage and GST. Foreign add $12 surface; $36.00 airmail. 


1 
J Mail: 73 Magazine, Attn. Uncle Wayne, PO Box 3080, Peterborough, NH 03458 
Telephone: (603) 924-4117 (800) 677-8838 FAX: (603) 924-8613 
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